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(57)Abstract: 
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containers for contact lens cleaners, or containers for dissolving water for the contact lens preservatives, cleaners and 
disinfectants which do not substantially generate bacteria, fungi, etc., do not require a sterilization treatment and 
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metals are securely bonded as complex thereto. The contact lenses and the containers for the articles associated with the 
contact lenses with which the generation of the bacteria, fungi, etc., is substantially prevented by the sterilization effect of the 
above-mentioned materials and which do not require the sterilization treatment are thereby obtd. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The antibacterial resin Plastic solid characterized by making an antibacterial metal complex intermingled. 
[Claim 2] The antibacterial resin Plastic solid characterized by carrying out the chemical bond of the antibacterial metal 
complex. 

[Claim 3] The antibacterial resin Plastic solid characterized by carrying out the chemical bond of the antibacterial organic 
compound. 

[Claim 4] The antibacterial resin Plastic solid according to claim 1 characterized by being one sort or two sorts or more of the 
metals or metal ions which were chosen from the group which the metal or metal ion which has antibacterial [ of the 
antibacterial metal complex made intermingled ] becomes from silver, copper, zinc, germanium, tin, a bismuth, and cobalt. 
[Claim 5] The antibacterial resin Plastic solid according to claim 2 characterized by being one sort or two sorts or more of the 
metals or metal ions which were chosen from the group which the metal or metal ion which has antibacterial [ of the 
antibacterial metal complex which carries out a chemical bond ] becomes from silver, copper, zinc, germanium, tin, a 
bismuth, and cobalt. 

[Claim 6] The antibacterial resin Plastic solid according to claim 3 characterized by being one sort or two sorts or more of 
antibacterial organic compounds chosen from the group which an antibacterial organic compound becomes from chitosan or 
its derivative, chlorhexidine or its derivative, the benzalkonium chloride that is quarternary ammonium salt, benzethonium 
chloride or its derivative, an acridine, or its derivative. 

[Claim 7] The antibacterial resin Plastic solid characterized by a resin Plastic solid according to claim 1 to 6 being a contact 
lens. 

[Claim 8] The antibacterial resin Plastic solid characterized by a resin Plastic solid according to claim 1 to 6 being a contact 
lens preservation container, a contact lens preservative container, a contact lens cleaning agent container, or dissolution water 
a contact lens preservative, a cleaning agent and the container for disinfectants. 

[Claim 9] The manufacture method of the antibacterial resin Plastic solid characterized by making it intermingled in a resin by 
making into an acetonate complex one sort or two sorts or more of antibacterial metals chosen from the group which consists 
of silver, copper, zinc, germanium, tin, a bismuth, and cobalt. 

[Claim 10] The manufacture method of the antibacterial resin Plastic solid characterized by combining the functional group 
which has the unsaturation double bond in which a radical polymerization is possible in an acetonate complex for one sort or 
two sorts or more of antibacterial metals chosen from the group which consists of silver, copper, zinc, germanium, tin, a 
bismuth, and cobalt, and combining an antibacterial organic compound with a resin by carrying out copolymerization of it to a 
polymerization nature monomer. 

[Claim 1 1] The manufacture method of the antibacterial resin Plastic solid characterized by combining the functional group 
which has the unsaturation double bond in which a radical polymerization is possible with one sort or two sorts or more of 
antibacterial organic compounds chosen from the group which consists of chitosan or its derivative, chlorhexidine or its 
derivative, the benzalkonium chloride that is quarternary ammonium salt, benzethonium chloride or its derivative, an acridine, 
or its derivative, and combining an antibacterial organic compound with a resin by carrying out copolymerization of it to a 
polymerization nature monomer. 

[Claim 12] The manufacture method of the antibacterial resin Plastic solid characterized by combining an antibacterial 
organic compound with a resin by making the hydroxyl group which one sort or two sorts or more of antibacterial organic 
compounds chosen from the group which consists of chitosan or its derivative, chlorhexidine or its derivative, the 
benzalkonium chloride that is quarternary ammonium salt, benzethonium chloride or its derivative, an acridine, or its 
derivative have react with the carboxyl group of a contact lens material, and building ether linkage. 
[Claim 13] The manufacture method of the antibacterial resin Plastic solid characterized by combining an antibacterial 
organic compound with a resin by making the carboxyl group which one sort or two sorts or more of antibacterial organic 
compounds chosen from the group which consists of chitosan or its derivative, chlorhexidine or its derivative, the 
benzalkonium chloride that is quarternary ammonium salt, benzethonium chloride or its derivative, an acridine, or its 
derivative have react with the hydroxyl group of a contact lens material, and building ether linkage. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] If bacteria, mold, etc. say further about the resin Plastic solid which has antibacterial [ which it hardly 
generates ], and its manufacture method, this invention has antibacterial [ which bacteria, mold, etc. hardly generate ], namely, 
relates to safety and the easy contact lens of handling, a contact lens preservation container, a contact lens preservative 
container, a contact lens cleaning agent container, dissolution water contact lens preservatives, cleaning agents and the 
containers for disinfectants, and those manufacture methods. 
[0002] 

[Description of the Prior Art] The contact lens generally used now is divided roughly into a hard lens and a soft contact lens. 
Each aforementioned contact lens has the advantage and demerit, respectively. That is, the hard lens has many advantages -- 
an eyesight straightening effect is excellent. On the other hand, it is easy to attach a blemish to a cornea mechanically, 
therefore obstacles, such as cornea infection, may be received. On the other hand, the feeling of wearing of a soft contact lens 
improves by leaps and bounds by hydrophilic grant, and shortage of supply of the oxygen to the cornea which was a problem 
until now is also being solved by water. However, as a result of the thing of water nature tending to receive contamination by 
the bacillus and continuing wearing to it and not knowing, infection, such as keratitis and a cornea ulcer, is often caused. 
Moreover, the sterilization processing for preventing it is very complicated, and has become the cause by which a soft contact 
lens is one with the low rate of wearing in the country compared with a hard lens. 

[0003] Moreover, breeding of these microorganisms is suppressed by the bacteria and mold which were mixed into the 
container at the time of use also about the container of the related supply of a contact lens, i.e., a contact lens preservation 
container, the contact lens preservative container, the contact lens cleaning agent container, or dissolution water a contact lens 
preservative, a cleaning agent and the container for disinfectants breeding, starting secondary infection, and adding an 
antimicrobial agent into a preservative, a cleaning agent, etc. However, in order for it to be a contact lens to use a lot of 
antimicrobial agents or a strong antimicrobial agent, it has groped for the method of suppressing breeding of a microorganism, 
without adding an antimicrobial agent preferably also because of a cornea. Although development of the resin which covered 
the antibacterial substance is tried, it has much elution of an antimicrobial, and it is not suitable for a contact lens preservation 
container, a contact lens preservative container, a contact lens cleaning agent container, or dissolution water a contact lens 
preservative, a cleaning agent and the container for disinfectants. 
[0004] 

[Problem(s) to be Solved by the Invention] Although it is said that a hard lens generally cannot receive contamination by the 
bacillus comparatively easily, it is infected with bacteria or mold during wearing, therefore a cornea may receive obstacles, 
such as infection. Since the material itself was a hydrophilic property, while a soft contact lens tended to cause the critical 
infection by breeding of bacteria, mold, etc. inside the lens and needed cautions for handling, sterilization and its sterilization 
operation were complicated. 

[0005] Therefore, although the requests to the contact lens which has antibacterial were mounting, the technology which can 
meet the expectation was not developed before. For example, although the contact lens in which the resin coat containing a 
contact lens (JP,63-217319,A) and a chitosan derivative using the chitosan derivative as a base material was formed is 
proposed (JP,3-102313,A), the durability (life) of optical-character ability and antimicrobial activity is inadequate. 
[0006] this invention is made in order to solve the above troubles. That is, the place made into the purpose of this invention 
has contamination by microorganisms, such as bacteria and mold, in offering the contact lens which hardly happens. 
[0007] 

[Means for Solving the Problem] It is characterized by the contact lens of this invention, a contact lens preservation container, 
a contact lens preservative container, a contact lens cleaning agent container, or dissolution water a contact lens preservative, 
a cleaning agent and the container for disinfectants endowing antibacterial with a resin Plastic solid for an antibacterial metal 
complex or an antibacterial organic compound a chemical bond or by making it intermingled. Therefore, the power conditions 
which an antibacterial substance fulfills are as follows. (1) Since a contact lens touches a direct cornea and a conjunctiva 
upwards and the effluent from a lens shifts to an alimentary canal with tear fluid, it is necessary to pay attention to especially 
safety. Therefore, the antibacterial substance combined with a contact lens and the container relevant to it has high safety, (2) 
It differs from the functional group to which it has that antimicrobial activity is not lost by combination and the reaction 
machine which for that participates in combination with a lens, and the reaction machine discovers an antibacterial action, (3) 
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The optical-character ability which an original lens has when it combines with a lens material is not lost, Namely, 
compatibility with a lens monomer is good and the degree of option of a polymerization method is large, (4) - not losing the 
processability which an original lens has when it combines with a lens material, and (5) - they combine with a contact lens 
firmly, or it becomes a requirement that it is supplemented and there is almost no elution 

[0008] In order that this invention persons may solve a technical problem, as a result of repeating research wholeheartedly, 
the method of combining a benzalkonium chloride, benzethonium chloride, etc. with a resin firmly also in the complex of an 
antibacterial metal, chitosan and its derivative, a biguanide derivative especially chlorhexidine, an acridine and its derivative, 
or in an ETAKU lysine and quarternary ammonium salt, with the above-mentioned conditions fulfilled is found out, and it 
came to complete this invention, the joint method to the above-mentioned antibacterial substances and those contact lenses is 
attached [ it is alike and ] and explained below 

[0009] (1) From the antibacterial metal complex former, it is known that a certain kind of a metal or a metal ion has 
antibacterial or sterilization nature. For example, the silver nitrate is used as a disinfectant for some time. Antibacterial [ of 
metals, such as silver, copper, lead, tin, zinc, a bismuth, cadmium, chromium, germanium, and cobalt, and those compounds ] 
and sterilization nature are known similarly. It becomes an indispensable condition that the antibacterial substance combined 
with a contact lens and the container relevant to it has high safety and that combination is firm and there is almost no elution 
as stated previously. It is known that lead, cadmium, and chromium at least will have a bad influence on a living body from 
such a standpoint, and it is not desirable as an antibacterial substance combined with a contact lens and its related container. 
Silver, copper, tin, zinc, a bismuth, germanium, and cobalt are satisfactory if elution is a minute amount. It is known that 
germanium has a health operation (JP,63-25618,B), and a germanium joint resin can also be used for the purpose on health. 
[0010] A large number [ the method of combining or holding a metal or its ion ]. For example, adhesion or content 
(JP,62-241939,A, JP, 1-1 86804, A) of one zeolite 

2) Mixing, covering (JP,63-25618,B) 

3) Aluminosilicate (JP,2-46620,B) 

4) N-long-chain acylamino silicate (JP,3-20363,A) 

5) Hydroxyapatite (JP,3-90007,A) 

** is reported. However, hydroxyapatite and an aluminosilicate do not have enough optical-character ability to use for a 
contact lens, or [ moreover, / having joined together firmly since combination is weak and elution of an antibacterial metal 
takes place during wearing in mixing and covering of metal confidence ] - or being supplemented firmly is desirable 
[001 1] In order that this invention persons may solve a technical problem, as a result of repeating research wholeheartedly, 
the acetylacetonate metal complex which is the acetylacetone complex salt of an antibacterial metal, or the benzoyl acetonate 
metal complex which is benzoylacetone complex salt dissolved in many polymerization nature monomers which form 
transparent plastics suitable as a contact lens material, and found out being firmly incorporated into a polymerization 
constituent. 

[0012] Since an antimicrobial copolymerized with the polymerization nature monomer of contact lens material and was 
directly incorporated into a polymer principal chain by adding the functional group which has the unsaturation double bond in 
which a radical polymerization is possible to the benzene ring of a benzoyl acetonate metal complex as a result of advancing 
research furthermore, it found out not being eluted at all by prolonged use. And are fully, and it is checked that the degree of 
option of a polymerization nature monomer and a polymerization method is also large, and the solubility over a 
polymerization nature monomer came to complete this invention. 

[0013] (2) Antibacterial [ of chitosan, and the derivative (a) chitosan and its derivative ]: Chitosan checks growth of a 
detrimental microorganism like Escherichia coli also in a chitin derivative, respectively. Growth of a fusarium bacillus is 
completely prevented by the culture medium by chitosan addition 0.1%, and multiplication of Escherichia coli is prevented by 
chitosan concentration 0.02% (the Japan Society for Bioscience, Biotechnology and Agrochemistry western-part-of- Japan 
branch convention in the Showa 60 fiscal year, November 12, 1985, page 33 of a summary). The chitosan concentration 
which checks multiplication of these mold or bacteria changes with kinds of microorganism. Moreover, low-molecular 
chitosan prevents multiplication of these microorganisms by concentration lower than macromolecule chitosan. Moreover, it 
is reported that the polysaccharide which replaced the hydrogen of a hydroxyl group by the compound containing the 4th class 
ammonium also shows antibacterial (JP,3-70701,A). 

[0014] (b) Combination to the contact lens of a chitosan derivative: There are various methods in combination to the synthetic 
macromolecule of a chitin derivative. For example, the method (1303 collection of the Society of Polymer Science, Japan 
lecture summaries : 39 (4) 1990) of turning carboxylation and the chitin derivative the diethylaminoethyl (it omitting 
Following DEAE) in the macromolecule front face, and combining both, respectively, is reported. Moreover, there is a 
method (JP,2-41473,A) of combining a chitin, chitosan, and its derivative with the hydroxyl group or carboxyl group of a 
high molecular compound using the poly isocyanate compound. In addition, a chitosan derivative is dissolved in a polar 
organic solvent, and the method (JP,63-2173 19,B) of making it process and construct a bridge by formaldehyde, the 
glutaraldehyde, or epichlorohydrin etc. is reported after fabrication. In order that this invention persons may solve a technical 
problem, as a result of repeating research wholeheartedly by considering the above-mentioned reaction as reference, it 
combined with the contact lens material, without chitosan or its derivative losing an original function, and the conditions 
which moreover discover antimicrobial activity are found out and it came to complete invention. 

[0015] (3) Chlorhexidine is the most powerful germicide in the BISUJI guanide (bisdiguanide) compound studied by Davis 
(Davis, G.E.) of 1954 Britain and an I.C.I, lab, and being used as a disinfectant in clinical each field is reported to the British 
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pharmacology society magazine (British J. of Pharmacology, 9 , 192 (1954)). Although an antibacterial action is widely 
expressed to a Gram positive and a gram negative, it is more more effective than a gram negative to a gram positive. To the 
thing of Pseudomonas aeruginosa (Psudomonas) or Proteus (Proteus) of a certain kind, effect is comparatively weak, and it is 
invalid with an anti-acid bacillus, a spore, and a virus, in A vitro examination shows the sterilization effect stronger than other 
germicides, such as the fourth class ammonium system, a phenol system, or an iodine tablet. Effect will be reduced, if it is the 
strongest at neutral delicate alkalinity and the organic substance of blood and pus, and others exists. There are not penicillin 
sulfa drugs etc. and antagonism nature, and stimulative is weak and cannot produce resistant bacteria easily. 
[0016] Combination to the contact lens of chlorhexidine: There are various methods in combination to the synthetic 
macromolecule of chlorhexidine. For example, various material is processed by the vinyl monomer which has an acidic group, 
and the copolymerized resin as given in JP,56-34203,B, after making the resin which has an acidic group adhere to various 
material-list sides, make the solution of a chlorhexidine salt contact, and it is made to react to the acidic group in the resin 
which contains chlorhexidine as a polymerization component, and fixes, and the method of endowing antibacterial with 
various material is learned. 

[0017] Chlorhexidine or its salt this invention persons as a polymerization nature vinyl monomer Glycidyl methacrylate, A 
monomer, an acrylic acid with carboxyl groups, such as glycidyl acrylate A monomer, a styrene sulfonic acid with carboxyl 
groups, such as a methacrylic acid and an itaconic acid A monomer with sulfonic groups, such as a 2-acrylamide-isobutane 
sulfonic acid Acid anhydrides, such as a monomer and a maleic anhydride with ester machines, such as methyl acrylate, ethyl 
acrylate, and ethyl methacrylate, and itaconic acid anhydride, etc. in addition, by copolymerizing with a contact lens material 
It found out that it could be used as a safe contact lens which has antibacterial, with the optical-character ability and the 
feeling of wearing held which an original contact lens has. in addition, the functional group which has the unsaturation double 
bond in which a radical polymerization is possible is combined ~ making ~ it — a polymerization nature monomer and 
copolymerization - or graft polymerization can also be carried out 

[0018] (4) ETAKU lysine It is the sterilization disinfectant which mho gene NOSU (Morgenroth), SHUNAIZA and others 
(Schnizer) improved the acriflavine in 1919, and was made as reported to the Pharmacopoea of Japan. There are 
bacteriostasis and a germicidal action to various suppuration bacilli especially a streptococcus, the Welch bacillus, 
staphylococcus, Neisseria gonorrhoeae, etc. in Although the diluted solution of 1:120 and 000 is also effective to a 
streptococcus in vitro, 1 :40,000 is the minimum useful density in the living body. A stimulus is not given to a body tissue but 
there is the feature with which an operation does not decrease by existence of blood serum ****** by ******. Although an 
action mechanism is not clear, it is widely used as a few sterilization disinfectant of a side effect the flume crack which is for 
becoming acridinium ion and checking a bacterial respiratory enzyme, and now. However, before, as for the method of 
combining an ETAKU lysine or its derivative with resins, such as a contact lens, firmly, without making antibacterial losing, 
there was no report. 

[0019] Hereafter, detailed explanation of this invention is given. Although it is required to replace by the functional group 
which has the functional group of a resin and reactivity in combining an ETAKU lysine to a synthetic macromolecule in the 
ethoxy basis of an ETAKU lysine by not making antimicrobial activity lose, it is possible when the amino group which is an 
active group attaches or carries out the reaction post reduction of the protective group which chooses the conditions which do 
not receive ornamentation. Wagner's and others method (72 Wagner et al., J.Am.Chem.Soc, 3477 (1950)) is applied, the 
ethoxy basis of an ETAKU lysine is replaced by the hydroxyl group, it is made to react with the carboxyl group of a contact 
lens, and an ETAKU lysine can be combined with a contact lens by ester combination. Vogel et al. [ moreover, ] (Vogel et 
al.:J.Chem.Soc, 616 (1948)) - ** ~ an ETAKU lysine can be combined with a lens according to ether linkage by making it 
react with the hydroxyl group of the synthetic macromolecule which will replace the ethoxy basis of an ETAKU lysine by the 
halogen if a reaction is used, and replaced hydrogen, and dehydrating 

[0020] GUREDI et al. [ furthermore, ] (Gredy et al.:Bull.Soc.Chim.France and 3 (5) --) 1093 (1936), HENION et al. (56 
Hennion et al:J.Am.Chem.Soc, 1802 (1934)), RAROKKU et al. (Larock et al.:J.Am.Chem.Soc. and 106 (15) -) The 
functional group which has the unsaturation double bond in which a radical polymerization is possible instead of the ethyl 
group of an ETAKU lysine if the reaction of 4218 (1984) is used, For example, by adding the compound which the vinyl 
group, the allyl group, the acrylic machine, the methacrylic machine, etc. added, an antimicrobial copolymerizes with the 
polymerization nature monomer of contact lens material, and can incorporate directly into a polymer principal chain. 
[0021] (5) quarternary ammonium salt ~ since it is old, a benzalkonium chloride, benzethonium chloride, and an organic 
silicon system ammonium salt are compounds suitable as an antibacterial organic compound for antibacterial contact lenses 
also in the quarternary ammonium salt used as a safe disinfectant antibacterial **** with strong quarternary ammonium salt - 
things are known for many years Especially, a benzalkonium chloride and benzethonium chloride are widely used as a 
powerful high antimicrobial agent of safety, and are used also for the disinfection at the time of a surgical operation besides 
being used for disinfection of a hand, a leg, and a blemish at ordinary homes. Reporting that DOMAKKU (Domagk) will have 
powerful sterilizing properties in the thing of quarternary ammonium salt of a certain kind in 1935, still more detailed 
research about many surface activity compounds was done in 1940, the electrified bacteria were adsorbed in the electrified 
reverse nature soap, the biomass front face was piled up, and Coon (Kuhn) reported to make biomass ****** denaturalize. 
Although the general formula of quarternary ammonium salt is in [C6H5CH2N(CH3) 2R]+C1-D and is shown, it turns out that 
R has sterilizing properties with the strong thing of the alkyl group of C8H17-C18H37, and the outstanding detergency in 
inside, and this matter is widely used as a benzalkonium chloride. 

[0022] On the other hand, low rinses (Rawlins) (J. 32 Am.Pharm. Assoc., 1 1 (1943)), and Jos Lynn and others (32 Joslyn et 
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al., J.Am.Pharm.Assoc., 49 (1943)) compounded the quaternary ammonium compound, the sterilizing properties were 
studied, and benzethonium chloride and the methylbenzethonium chloride reported that it was the most powerful. Now, it is 
widely used as an antimicrobial agent that benzethonium chloride is also safe and powerful. However, before, as for the 
method of combining quarternary ammonium salt with resins, such as a contact lens, firmly, without making antibacterial and 
optical-character ability losing, there was no report. 

[0023] The example of the joint method to the synthetic macromolecule of quarternary ammonium salt is given. GUREDI's 
and others reaction (Gredy et al.:Bull.soc.chim.France and 3 (5) --) 1093 (1936), HENION's and others reaction (56 Hennion 
et alrJ.Am.Chem.Soc, 1802 (1934)), or Buckman's and others method (70 Bachman and Hellman, J.Am.Chem.Soc, 1772 
(1948)) By adding the compound which the functional group which has the unsaturation double bond in which a radical 
polymerization is possible, for example, a vinyl group, the allyl group, the acrylic machine, the methacrylic machine, etc. 
added to quarternary ammonium salt, if it uses An antimicrobial copolymerizes with the polymerization nature monomer of 
contact lens material, and can incorporate directly into a polymer principal chain. Moreover, if Minagawa's and others method 
(Minagawa machine : ******, 17,256 (1976)) is applied, organic silicon system quarternary ammonium salt is fixable to a 
resin. 

[0024] The above-mentioned antibacterial substance is an indispensable component for giving antibacterial, and it is desirable 
to contain 0.1 to 20% of the weight. An antibacterial effect is small in it being less than 0.1 % of the weight, and since 
compatibility with a polymerization nature monomer falls, nebula and cloudy weather occur on the contact lens obtained by 
carrying out a polymerization and transparency is lost when 20 % of the weight is exceeded, it is not desirable. 
[0025] The contact lens which the antibacterial substance which is not eluted at all combined is obtained by prolonged use by 
the above-mentioned method. And there is solubility of enough over a polymerization nature monomer, and it is large. [ of the 
degree of option of a polymerization nature monomer and a polymerization method ] In addition, a sulfamine system 
antibiotic, a polymyxin system antibiotic, and a macrolide can also be used as an antibacterial substance for antibacterial 
contact lenses by the same reason. 

[0026] The polymerization nature monomer in this invention is a compound which is generally used and in which a radical 
polymerization is possible, and the compound which contains a vinyl group, an allyl group, an acrylic machine, or an 
methacrylic machine in [ one or more ] a molecule is shown. Specifically, allyl compounds, such as vinyl compounds, such as 
acrylic esters (meta), such as alkyl (meta) acrylate, alkyl-halide (meta) acrylate, siloxanyl alkyl (meta) acrylate, fluoro (meta) 
acrylate, hydroxyalkyl (meta) acrylate, polyethylene-glycol (meta) acrylate, an acrylic ester (meta) of polyhydric alcohol, and 
vinyl (meta) acrylate, a derivative of styrene, N-vinyl lactam, and a carboxylic-acid (multiple valued) vinyl, a carboxylic-acid 
(multiple valued) allyl compound, and allyl-compound carbonate, etc. are mentioned. Still more specifically For example, 
styrene and a methyl styrene, dimethyl styrene, Crawl styrene, dichloro styrene, bromine styrene, p-crawl methyl styrene, A 
divinylbenzene, an acrylic acid, methyl acrylate, ethyl acrylate, n-butyl acrylate, phenyl acrylate, phenoxy ethyl acrylate, 
Acrylic-acid tetrahydrofurfuryl, 2-hydroxyethyl acrylate, 2-hydroxypropyl acrylate, 2-acryloyloxyethyl succinic acid, 
2-acryloyloxyethyl phthalic acid, a methacrylic acid, methyl methacrylate, Ethyl methacrylate, n-butyl methacrylate, 
2-ethylhexyl methacrylate, Isobornyl methacrylate, benzyl methacrylate, phenyl methacrylate, Dicyclopentanil methacrylate, 
dicyclopentenylmethacrylate, 2-methacryloiloxy-ethyl succinic acid, 2-hydroxyethyl methacrylate, 2-hydroxypropyl 
methacrylate, 2-hydroxy butyl methacrylate, Fumaric-acid, maleic-acid, itaconic-acids and those ester, acrylonitrile, 
methacrylonitrile, N, and N-dimethyl acrylamide, an N-vinyl-2-pyrrolidone, a maleic anhydride, N-substitution maleimide, 
etc. are mentioned. 

[0027] In order to raise crosslinking density, furthermore, ethylene glycol diacrylate, Diethylene glycol diacrylate, triethylene 
glycol diacrylate, 1, 6-hexanediol diacrylate, ethylene glycol dimethacrylate, Diethylene-glycol dimethacrylate, 
triethylene-glycol dimethacrylate, Propylene-glycol dimethacrylate, trimethylolpropanetrimethacrylate, A pentaerythritol 
thoria chestnut rate, 1, 4-butanediol dimethacrylate, Polyfiinctional monomer, such as 1, 6-hexanedioldimethacrylate, glycerol 
dimethacrylate, a divinylbenzene diallyl phthalate, and diethylene-glycol bisallyl carbonate, can also be used. 
[0028] The amount of dissolutions of the antibacterial substance to these polymerization nature monomers is not uniform, 
and, in the case of a contact lens, it is necessary to determine the addition of an antibacterial substance suitably in the range 
which maintains transparency and discovers antibacterial ability. It is used independently and also these polymerization nature 
monomers can also be used combining two or more sorts. Moreover, into the mixture which consists of a polymerization 
nature monomer, complex salt, and a polymerization initiator, little addition of a heat stabilizing agent, an antioxidant, a stain, 
a coloring agent, the ultraviolet ray absorbent, etc. can also be carried out if needed. 

[0029] The polymerization of this invention is performed by irradiation of activity energy lines, such as heating or ultraviolet 
rays, under existence of the usual polymerization initiator. As a concrete polymerization initiator, a radical polymerization 
initiator is desirable, for example, benzoyl peroxide, diisopropyl peroxi dicarbonate, t-butylperoxy2-ethylhexanoate, 
t-butylperoxy perpivalate, t-butyl PAOKISHIJI iso butyrate, t-butylperoxyisopropylcarbonate, lauroyl peroxide, an 
azobisisobutyronitril, azobis (2,4-dimethylvaleronitrile), etc. are used. Moreover, in irradiation of an activity energy line, a 
sensitizer is used if needed [, such as the benzoin ether, / photopolymerization initiators or if needed ]. The amount of these 
initiators used has the desirable amount percent of 0.001 - duplexs to the monomer to be used. 

[0030] In addition, the monomer of ******** 0 f a contact lens material is combinable with the peroxide generation and the 
graft polymerization to front faces, such as a contact lens. This is a thing which gives UV irradiation, corona discharge, or 
low-temperature plasma electric discharge, and generates the front face of a contact lens and which carries out the graft 
polymerization of the monomer radically. There is the method of using a lens the plasma treatment back, introducing a contact 
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lens into equipment by using a monomer as a steam or a liquid as a method, by the glow discharge under reduced pressure of 
10-3 - lOtorr, talcing out after the method of making it react that it is directly radical or low-temperature plasma treatment and 
a processed base material from equipment, and making it react with a monomer. 

[0031] The method of combining the method of making the above-mentioned antibacterial metal complex intermingled in a 
resin and an antibacterial metal complex, or an antibacterial organic compound to a resin is widely [ not only a contact lens, a 
contact lens preservation container, a contact lens preservative container, a contact lens cleaning agent container, or 
dissolution water a contact lens preservative, a cleaning agent and the container for disinfectants but ] applicable to 
manufacture of an antibacterial resin organizer. As examples other than the above, the plastic referring to the direct skins, 
such as accessories, such as baby goods, such as tableware, such as cooking supplies, such as a cutting board, and chopsticks 
made from plastics, and a teacup, and a toy, and a feeding bottle, and a pierced earring, and an automatic thermometer, and 
membrane, a bathtub, a toilet bowl, etc. mold, and the plastics material used in the place which bacteria tend to generate is 
mentioned. 
[0032] 

[Function] The resin Plastic solid, i.e., a contact lens, which combined the antibacterial metal complex or the antibacterial 
organic compound of this invention, a contact lens preservation container, a contact lens preservative container, a contact lens 
cleaning agent container or dissolution water a contact lens preservative, a cleaning agent and the container for disinfectants, 
and the above-mentioned resin Plastic solid that made the antibacterial metal complex intermingled are preventing generating 
of microorganisms, such as mold and bacteria. It is not necessary to improve safety, to omit complicated sterilization 
operation and to add an antimicrobial agent. 
[0033] 

[Example] Although an example explains in more detail below, this invention is not limited to these. 
[0034] (Example 1) 

1. When chloro styrene 13.8g and dryness ether 100ml were put into the synthetic flask of synthetic (1) zinc complex of an 
antibacterial metal complex and metal magnesium 2.4g was added to this, the reaction occurred with generation of heat. When 
the reaction was completed enough, acetonitrile 4.1g was added to this and it stirred at the room temperature for 10 hours. 
When water and a small amount of hydrochloric acid were added to reaction mixture, it understood an added water part and 
the vinyl phenyl methyl ketone was obtained. When vinyl phenyl-methyl-ketone 7.2g and 4.4g of ethyl acetate were dissolved 
in dryness ether 100ml, the sodium ethoxide was added to this as a catalyst and it flowed back at 50 degrees C, the 
condensation reaction was started and the vinyl benzoylacetone was obtained. Vinyl benzoylacetone 2.3g obtained by the 
above-mentioned method was dissolved in 100ml of aqueous ammonia solutions 5%, and in addition, white settlings were 
obtained gradually, stirring this vinyl benzoylacetone-aqueous ammonia solution in the zinc acetate solution which dissolved 
1.4g of zinc acetate in 100ml water. When these settlings were washed and it dried, vinyl benzoyl acetonate zinc was 
obtained. 

[0035] (2) The vinyl benzoylacetone was compounded by the same method as composition (1) of a copper complex. 
The above-mentioned vinyl benzoylacetone 2.3g was dissolved in 100ml of aqueous ammonia solutions 5%, and in addition, 
the settlings of a bluish green color were obtained gradually, stirring this vinyl benzoylacetone-aqueous ammonia solution in 
the copper acetate solution which dissolved 1.4g of copper acetate in 100ml water. When these settlings were washed and it 
dried, vinyl benzoyl acetonate copper was obtained. 

[0036] (3) The vinyl benzoylacetone was compounded by the same method as composition (1) of a silver complex. 
Obtained vinyl benzoylacetone 2.3g was dissolved in 100ml of aqueous ammonia solutions 15%, and in addition, white 
settlings were obtained gradually, stirring this vinyl benzoylacetone-aqueous ammonia solution in the silver-nitrate solution 
which dissolved lg of silver nitrates in 10ml water. When these settlings were washed and it dried, vinyl benzoyl acetonate 
silver was obtained. 

[0037] (4) The vinyl benzoylacetone was compounded by the same method as composition (1) of a germanium complex. 
Obtained vinyl benzoylacetone 2.3g was dissolved in 100ml of aqueous ammonia solutions 10%, and in addition, white 
settlings were obtained gradually, stirring this vinyl benzoylacetone-aqueous ammonia solution in the germanium-dioxide 
solution which dissolved 0.2g of germanium dioxides in 100ml water. When these settlings were washed and it dried, vinyl 
benzoyl acetonate germanium was obtained. 

[0038] (5) The vinyl benzoylacetone was compounded by the same method as composition (1) of a tin complex. 
Obtained vinyl benzoylacetone 2.3g was dissolved in 100ml of aqueous ammonia solutions 5%, and in addition, white 
settlings were obtained gradually, stirring this vinyl benzoylacetone-aqueous ammonia solution in the tin-oxide solution which 
dissolved 1 .4g of tin oxides in 100ml water. When these settlings were washed and it dried, vinyl benzoyl acetonate tin was 
obtained. 

[0039] 2. a contact lens - production (sample 1) - two ~ two - three ~ three - four - four ~ four heptafluoro - butyl 

- methacrylate - 50 ~ a weight -- the section - MECHIRUJI (trimethylsiloxy) - silyl - a propyl - methacrylate ~ 48 -- a 

weight - the section — (— one --) (-- five --) — having compounded — a metal complex — some -- one — a sort -- one — a 

weight - the section - ethylene glycol - dimethacrylate - 0.7 This mixed liquor was poured into the glass test tube, and after 
nitrogen replaced the interior, it sealed. It was immersed in the warm water tub which carries out the temperature control of 
this test tube by the program controller, and was 6 hours and 30 degrees C at 28 degrees C, and it heated at 2 hours and 60 
degrees C by 2 hours and 50 degrees C, and heated [ 4 hours and 32 degrees C / 3 hours and 40 degrees C ] at 105 degrees C 
among the air furnace further by 1 .5 hours and 80 degrees C for 2 hours for 2 hours, and the polymerization was performed. 
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The round bar of the obtained copolymer was cut and the contact lens after cutting and polish was obtained. 
[0040] (Sample 2) The methyl methacrylate 94.8 weight section, the triethylene-glycol dimethacrylate 4 weight section, the 
one-sort [ any ] 1 weight section of the metal complex compounded by (1) - (5), and the azobis (2,4-dimethylvaleronitrile) 0.2 
weight section were often mixed, this mixture was put into the glass sealed tube, a nitrogen purge and deaeration were 
repeated and the interior was heat-sealed under the vacuum. Among warm water, it was heated at 5 hours and 50 degrees C by 
10 hours and 40 degrees C, and this sealed tube was heated [ 30 degrees C ] at 70 degrees C by 60 degrees C for 3 hours for 3 
hours for 5 hours, was further heated at 100 degrees C among the air furnace for 2 hours, the polymerization was performed, 
and the round bar was obtained. Cutting of the obtained rod was carried out and the contact lens was produced. 
[0041] (Sample 3) The 2-hydroxyethyl methacrylate 69.7 weight section, the methyl methacrylate 24.6 weight section, the 
ethylene glycol dimethacrylate 0.4 weight section, the one-sort [ any ] 5 weight section of the metal complex compounded by 
(1) - (5), and the isopropyl par carbonate 0.3 weight section were often mixed, this mixture was put into the glass sealed tube, 
a nitrogen purge and deaeration were repeated and the interior was heat-sealed under the vacuum. Among warm water, it was 
heated at 5 hours and 50 degrees C by 10 hours and 40 degrees C, and this sealed tube was heated [ 30 degrees C ] at 70 
degrees C by 60 degrees C for 3 hours for 3 hours for 5 hours, was further heated at 1 00 degrees C among the air furnace for 
2 hours, the polymerization was performed, and the round bar was obtained. Cutting of the obtained rod was carried out and 
the contact lens was obtained. Elution of an effluent was completed at the same time it was under a physiological saline and 
carried out water absorption of the specified quantity, after making this lens swell in pure water and washing it. 
[0042] (Sample 4) 2, the 3-dihydroxy propyl methacrylate 70.7 weight section, the methyl methacrylate 27 weight section, the 
ethylene glycol dimethacrylate 1 weight section, the one-sort [ any ] 1 weight section of the metal complex compounded by 
(1) - (5), and the isopropyl par carbonate 0.3 weight section were often mixed, this mixture was put into the glass sealed tube, 
a nitrogen purge and deaeration were repeated and the interior was heat-sealed under the vacuum. Among warm water, it was 
heated at 5 hours and 50 degrees C by 10 hours and 40 degrees C, and this sealed tube was heated [ 30 degrees C ] at 70 
degrees C by 60 degrees C for 3 hours for 3 hours for 5 hours, was further heated at 100 degrees C among the air furnace for 
2 hours, the polymerization was performed, and the round bar was obtained. Cutting of the obtained rod was carried out and 
the contact lens was obtained. Elution of an effluent was completed at the same time it was under a physiological saline and 
carried out water absorption of the specified quantity, after making this lens swell in pure water and washing it. 
[0043] (Sample 5) The 2, 3-dihydroxy propyl methacrylate 69.95 weight section, methyl methacrylate 26 weight section, 
ethylene glycol dimethacrylate 1 weight section, one-sort [ any ] 3 weight section [ of the metal complex compounded by (1) - 
(5) ], 2 and 4, and 6-trimethyl benzoyl diphenylphosphine oxide 0.05 weight section was often mixed, and deaeration of this 
mixture and the nitrogen purge were performed. It was dropped at the glass type which fabricated this mixture in the contact 
lens configuration, 80 W/cm high-pressure mercury lamp was used for this, and ultraviolet rays were irradiated for 100 
seconds in 10cm of distance. Elution of an effluent was completed at the same time it was under a physiological saline and 
carried out water absorption of the specified quantity, after making the obtained contact lens swell in pure water and washing 
it. 

[0044] 3. Number measuring method of evaluation bacilli of antimicrobial activity. All the following operations were 
performed in sterile. 

cultivation of I and a bacillus: the following bacilli - respectively a slant medium - 37 degrees C and the 16 - 24-hour 3rd 
at least ] generation passage - carrying out - 8- 10ml of bouillon -- a transplant - it cultivates for 16 to 24 hours, and let 37 
degrees C be fungus liquid This bacillus was saved at 15 degrees C, and was used within three days. 
RO, assay strain: Escherichia coli (Escherichia coli) 

HA, antibacterial evaluation: Using the nutrient broth culture medium, each bacillus was prepared so that the number of 
bacilli per ml might be set to 103 to 3.0x104. It was immersed in the 1ml of the above-mentioned fungus liquid, and the 
sample which carried out ultraviolet-rays sterilization was saved at 37 degrees C. The culture medium 18 hours after after a 
preservation start was measured after dilution with the sterilization buffered saline solution with the pour-plate culture method 
(for 37 degrees C and two days) which used the culture medium for the number measurement of bacilli (the EIKEN 
CHEMICAL CO., LTD. make, standard agar medium). 

[0045] The result which evaluated the antimicrobial activity of the contact lens of the samples 1-5 produced combining 
respectively each antibacterial metal complex compounded by (1) - (5) by the method of the above 3 is shown in Table 1. 
Moreover, in front Naka, "contrast" shows the contact lens produced by the composition as each sample with other same 
composition except for the point which does not contain an antibacterial metal complex. 

[0046] Moreover, although each sample was boiled and the existence of the elution matter was checked, elution of an 
antibacterial substance was checked from no sample. 
[0047] 
[Table 1] 
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[0048] (Example 2) 

(1) The polymerization of a contact lens, cutting, polish: A room temperature is sufficient and the 2, 2, 3, 3, 4, 4, and 
4-heptafluoro butyl methacrylate 5 1 weight section, the MECHIRUJI (trimethylsiloxy) silyl propyl methacrylate 48 weight 
section, the ethylene glycol dimethacrylate 0.7 weight section, and the isopropyl par carbonate 0.3 weight section were mixed. 
This mixed liquor was poured into the glass test tube, and after nitrogen replaced the interior, it sealed. It was immersed in the 
warm water tub which carries out the temperature control of this test tube by the program controller, and was 6 hours and 30 
degrees C at 28 degrees C, and it heated at 2 hours and 60 degrees C by 2 hours and 50 degrees C, and heated [ 4 hours and 
32 degrees C / 3 hours and 40 degrees C ] at 1 05 degrees C among the air furnace further by 1 .5 hours and 80 degrees C for 2 
hours for 2 hours, and the polymerization was performed. The round bar of the obtained copolymer was cut and the contact 
lens after cutting and polish was obtained. 

(2) Plasma treatment: Next, low-temperature plasma treatment of this contact lens was carried out for 30 seconds among the 
air atmosphere of degree of vacuum O.ltorr within the plasma polymerizer by the electric discharge frequency of 13.56MHz, 
and electric discharge power 200W. 

(3) Graft polymerization: The contact lens which carried out plasma treatment to 3ml of 10-% of the weight acetylacetone 
solutions of the vinyl benzoyl acetonate silver compounded by (3) of an example 1 by (2) was added, it sealed after deaeration 
quickly, and graft polymerization processing for 5 minutes was performed at 35 degrees C. 

[0049] (Example 3) 

(1) The polymerization of a contact lens, cutting, polish: 2, the 3-dihydroxy propyl methacrylate 71 .7 weight section, the 
methyl methacrylate 27 weight section, the ethylene glycol dimethacrylate 1 weight section, and the isopropyl par carbonate 
0.3 weight section were often mixed, this mixture was put into the glass sealed tube, a nitrogen purge and deaeration were 
repeated and the interior was heat-sealed under the vacuum. Among warm water, it was heated at 5 hours and 50 degrees C by 
10 hours and 40 degrees C, and this sealed tube was heated [ 30 degrees C ] at 70 degrees C by 60 degrees C for 3 hours for 3 
hours for 5 hours, was further heated at 100 degrees C among the air furnace for 2 hours, the polymerization was performed, 
and the round bar was obtained. Cutting of the obtained rod was carried out and the contact lens was obtained. 

(2) Plasma treatment: Next, low-temperature plasma treatment of this contact lens was carried out for 30 seconds among the 
air atmosphere of degree of vacuum 0. ltorr within the plasma polymerizer by the electric discharge frequency of 13.56MHz, 
and electric discharge power 200W. 

(3) Graft polymerization: The contact lens which carried out plasma treatment to 3ml of 10-% of the weight acetylacetone 
solutions of the vinyl benzoyl acetonate silver compounded by (3) of an example 1 by (2) was added, it sealed after deaeration 
quickly, and graft polymerization processing for 5 minutes was performed at 35 degrees C. 

(4) Elution of an effluent was completed at the same time it was under a physiological saline and carried out water absorption 
of the specified quantity, after making this lens swell in pure water and washing it. 

[0050] The result which evaluated the antimicrobial activity of the contact lens produced in the examples 2 and 3 by the 
method shown 3 of an example 1 is shown in Table 2. Moreover, in front Naka, "contrast" shows the contact lens before 
carrying out surface treatment by the same composition as each example. Moreover, although the contact lens of each 
example was boiled and the existence of the elution matter was checked, elution of an antibacterial substance was checked 
from no sample. 
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[0052] (Example 4) 

(1) Composition of acetylacetonate silver: Acetylacetone 2.3g was dissolved in 100ml of aqueous ammonia solutions 15%, 
and in addition, white settlings were obtained gradually, stirring this vinyl benzoylacetone-aqueous ammonia solution in the 
silver-nitrate solution which dissolved lg of silver nitrates in 10ml water. Acetylacetonate silver was obtained, when these 
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settlings were washed and it dried. 

(2) Production of a contact lens : the 2-hydroxyethyl methacrylate 69.7 weight section, the methyl methacrylate 24.6 weight 
section, the ethylene glycol dimethacrylate 0.4 weight section, the acetylacetonate silver 5 weight section compounded by (1), 
and the isopropyl par carbonate 0.3 weight section were often mixed, this mixture was put into the glass sealed tube, a 
nitrogen purge and deaeration were repeated and the interior was heat-sealed under the vacuum. Among warm water, it was 
heated at 5 hours and 50 degrees C by 10 hours and 40 degrees C, and this sealed tube was heated [ 30 degrees C ] at 70 
degrees C by 60 degrees C for 3 hours for 3 hours for 5 hours, was further heated at 100 degrees C among the air furnace for 
2 hours, the polymerization was performed, and the round bar was obtained. The obtained rod was ground after cutting and 
the contact lens was obtained. Elution of an effluent was completed at the same time it was under a physiological saline and 
carried out water absorption of the specified quantity, after making this lens swell in pure water and washing it. 
[0053] (Example 5) 

(1) Composition of benzoyl acetonate silver: Benzoylacetone 2.3g was dissolved in 100ml of aqueous ammonia solutions 
15%, and in addition, white settlings were obtained gradually, stirring this vinyl benzoylacetone-aqueous ammonia solution in 
the silver-nitrate solution which dissolved lg of silver nitrates in 10ml water. When these settlings were washed and it dried, 
benzoyl acetonate silver was obtained. 

(2) Production of a contact lens: The 2-hydroxyethyl methacrylate 69.7 weight section, the methyl methacrylate 24.6 weight 
section, the ethylene glycol dimethacrylate 0.4 weight section, the benzoyl acetonate silver 5 weight section compounded by 
(1), and the isopropyl par carbonate 0.3 weight section were often mixed, this mixture was put into the glass sealed tube, a 
nitrogen purge and deaeration were repeated and the interior was heat-sealed under the vacuum. Among warm water, it was 
heated at 5 hours and 50 degrees C by 10 hours and 40 degrees C, and this sealed tube was heated [ 30 degrees C ] at 70 
degrees C by 60 degrees C for 3 hours for 3 hours for 5 hours, was further heated at 100 degrees C among the air furnace for 
2 hours, the polymerization was performed, and the round bar was obtained. The obtained rod was ground after cutting and 
the contact lens was obtained. Elution of an effluent was completed at the same time it was under a physiological saline and 
carried out water absorption of the specified quantity, after making this lens swell in pure water and washing it. 

[0054] The result which evaluated the antimicrobial activity of the contact lens produced in the examples 4 and 5 by the 
method shown 3 of an example 1 is shown in Table 3. Moreover, in front Naka, "contrast" shows the contact lens produced by 
the composition as each example with other same composition except for the point which does not contain an antibacterial 
metal complex. Moreover, although the contact lens of each example was boiled and the existence of the elution matter was 
checked, elution of an antibacterial substance was checked from no sample. 
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[0056] (Example 6) Composition of (1) vinyl benzoyl acetonate silver: It compounded by the same method as (3) of an 
example 1. 

(2) Polymerization of vinyl benzoyl acetonate silver: The methyl methacrylate 94.8 weight section, the acetylacetonate silver 
5 weight section, and the azobis (2,4-dimethylvaleronitrile) 0.2 weight section were often mixed, this mixture was put into the 
glass sealed tube, a nitrogen purge and deaeration were repeated and the interior was heat-sealed under the vacuum. Among 
warm water, it was heated at 5 hours and 50 degrees C by 10 hours and 40 degrees C, and this sealed tube was heated [ 30 
degrees C ] at 70 degrees C by 60 degrees C for 3 hours for 3 hours for 5 hours, was further heated at 100 degrees C among 
the air furnace for 2 hours, the polymerization was performed, and the round bar was obtained. The obtained rod was ground 
and antibacterial resin powder was produced. 

(3) Production of an antibacterial contact lens container: It often mixed, injection molding of the antibacterial powder 10 
weight section produced by the polyethylene 90 weight section and (2) was carried out, and the contact lens container was 
produced. 

(4) Antibacterial measurement: The number measuring method of bacilli. All the following operations were performed in 
sterile. 

I, cultivation of a bacillus: It carried out by the same method as an example 1. 
[0057] RO, assay strain: Escherichia coli (Escherichia coli) 

HA, antibacterial evaluation: Using the nutrient broth culture medium, each bacillus was prepared so that the number of 
bacilli per ml might be set to 103 to 3.0x104. (1) It prepared by - (2), the 1ml of the above-mentioned fungus liquid was put 
into the contact lens container which carried out ultraviolet-rays sterilization, and it saved at 37 degrees C. The culture 
medium 18 hours after after a preservation start was measured after dilution with the sterilization buffered saline solution with 
the pour-plate culture method (for 37 degrees C and two days) which used the culture medium for the number measurement of 
bacilli (the EIKEN CHEMICAL CO., LTD. make, standard agar medium). 

[0058] The result which evaluated the antimicrobial activity of the contact lens container produced by above-mentioned (1) - 
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(3) by the method of the above (4) is shown in Table 4. Moreover, in front Naka, "contrast" shows the contact lens container 
produced by the composition as each example with other same composition except for the point which does not contain an 
antibacterial metal complex. Moreover, although the above-mentioned contact lens container was boiled and the existence of 
the elution matter was checked, elution of the **** matter was not checked. 
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[0060] (Example 7) 

(1) The polymerization of a contact lens, cutting, polish : a room temperature is sufficient and the 2, 2, 3, 3, 4, 4, and 
4-heptafluoro butyl methacrylate 50 weight section, the MECHIRUJI (trimethylsiloxy) silyl propyl methacrylate 49 weight 
section, the ethylene glycol dimethacrylate 0.7 weight section, and the isopropyl par carbonate 0.3 weight section were mixed. 
This mixed liquor was poured into the glass test tube, and after nitrogen replaced the interior, it sealed. It was immersed in the 
warm water tub which carries out the temperature control of this test tube by the program controller, and was 6 hours and 30 
degrees C at 28 degrees C, and it heated at 2 hours and 60 degrees C by 2 hours and 50 degrees C, and heated [ 4 hours and 
32 degrees C / 3 hours and 40 degrees C ] at 105 degrees C among the air furnace further by 1.5 hours and 80 degrees C for 2 
hours for 2 hours, and the polymerization was performed. The round bar of the obtained copolymer was cut and the contact 
lens after cutting and polish was obtained. 

[0061] (2) Combination of the chitosan to a contact lens : 1 plasma treatment: Next, low-temperature plasma treatment of this 
contact lens was carried out for 30 seconds among the air atmosphere of degree of vacuum 0. ltorr within the plasma 
polymerizer by the electric discharge frequency of 13.56MHz, and electric discharge power 200W. 

2) Graft polymerization: It flooded with the acrylic acid, 60 degrees C of contact lenses which carried out plasma treatment 
were warmed for 1 hour, and the lens front face was made to carry out the graft polymerization of the acrylic acid. 

3) Combination of the chitosan to a contact lens: The contact lens which carried out the graft polymerization of the acrylic 
acid was made to immerse and react to carbodiimide solution. Next, the DEAE-chitin which diethylamino ethyl alcohol was 
made to react to a chitin under sulfuric-acid existence, and was compounded was added, and the chitin was fixed according to 
covalent bond. It deacetylated by the sodium hydroxide 40% after washing using 2M acetic-acid buffer solution (pH 4), and 
the contact lens which chitosan combined was obtained. 

(3) Antibacterial measurement: All operations below the number measuring method of bacilli were performed in sterile, 
cultivation of I and a bacillus: the following bacilli - respectively - a slant medium -- 37 degrees C and the 16 - 24-hour 3rd 
at least ] generation passage - carrying out ~ 8- 10ml of bouillon - a transplant -- it cultivates for 16 to 24 hours, and let 37 
degrees C be fungus liquid This bacillus was saved at 15 degrees C, and was used within three days. 
RO, assay strain: Escherichia coli (Escherichia coli) and Staphylococcus aureus (Staphylococcus aureus ATCC 6538P) 
HA, antibacterial evaluation: Using the nutrient broth culture medium, each bacillus was prepared so that the number of 
bacilli per ml might be set to 5.0x105 to 3.0x106. (1) It prepared by - (2), and it was immersed in the 1ml of the 
above-mentioned fungus liquid, and the contact lens which carried out ultraviolet-rays sterilization was saved at 37 degrees C. 
The culture medium of after (after [ a preservation start ] 0 hour and, and 18 hours) was measured after dilution with the 
sterilization buffered saline solution with the pour-plate culture method (for 37 degrees C and two days) which used the 
culture medium for the number measurement of bacilli (the EIKEN CHEMICAL CO., LTD. make, standard agar medium). 
[0062] (Example 8) 

(1) The polymerization of a contact lens, cutting, polish: The methyl methacrylate 95.7 weight section, the triethylene-glycol 
dimethacrylate 4 weight section, and the isopropyl par carbonate 0.3 weight section were often mixed, this mixture was put 
into the glass sealed tube, a nitrogen purge and deaeration were repeated and the interior was heat-sealed under the vacuum. 
Among warm water, it was heated at 5 hours and 50 degrees C by 10 hours and 40 degrees C, and this sealed tube was heated 
[ 30 degrees C ] at 70 degrees C by 60 degrees C for 3 hours for 3 hours for 5 hours, was further heated at 100 degrees C 
among the air furnace for 2 hours, the polymerization was performed, and the round bar was obtained. Cutting of the obtained 
rod was carried out and the contact lens was produced. 

(2) Combination of the chitosan to a contact lens: The chitosan acetate solution was prepared 1% to the solution of an acetic 
acid 5%, and the contact lens produced in this was immersed. After drying this, chitosan was combined with the contact lens 
in the poly isocyanate and the polyethylene glycol. 

(3) Antibacterial measurement: The same method as an example 7 was used. 
[0063] (Example 9) 

(1) The polymerization of a contact lens, cutting, polish: The 2-hydroxyethyl methacrylate 97.7 weight section, the ethylene 
glycol dimethacrylate 2 weight section, and the isopropyl par carbonate 0.3 weight section were often mixed, this mixture was 
put into the glass sealed tube, a nitrogen purge and deaeration were repeated and the interior was heat-sealed under the 
vacuum. Among warm water, it was heated at 5 hours and 50 degrees C by 10 hours and 40 degrees C, and this sealed tube 
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was heated [ 30 degrees C ] at 70 degrees C by 60 degrees C for 3 hours for 3 hours for 5 hours, was further heated at 100 
degrees C among the air furnace for 2 hours, the polymerization was performed, and the round bar was obtained. Cutting of 
the obtained rod was carried out and the contact lens was obtained. Elution of an effluent was completed at the same time it 
was under a physiological saline and carried out water absorption of the specified quantity, after making this lens swell in 
pure water and washing it. 

(2) Combination of the chitosan to a contact lens: The produced contact lens was processed by the sodium hydroxide after 
being immersed in N-methyl pyrrolidone solution of chitosan, and the bridge was made to process and construct by the 
dimethylformamide. 

(3) Antibacterial measurement: The same method as an example 7 was used. 
[0064] (Example 10) 

(1) The polymerization of a contact lens, cutting, polish: 2, the 3-dihydroxy propyl methacrylate 71.7 weight section, the 
methyl methacrylate 27 weight section, the ethylene glycol dimethacrylate 1 weight section, and the isopropyl par carbonate 
0.3 weight section were often mixed, this mixture was put into the glass sealed tube, a nitrogen purge and deaeration were 
repeated and the interior was heat-sealed under the vacuum. Among warm water, it was heated at 5 hours and 50 degrees C by 
10 hours and 40 degrees C, and this sealed tube was heated [ 30 degrees C ] at 70 degrees C by 60 degrees C for 3 hours for 3 
hours for 5 hours, was further heated at 100 degrees C among the air furnace for 2 hours, the polymerization was performed, 
and the round bar was obtained. Cutting of the obtained rod was carried out and the contact lens was obtained. Elution of an 
effluent was completed at the same time it was under a physiological saline and carried out water absorption of the specified 
quantity, after making this lens swell in pure water and washing it. 

(2) Combination of the chitosan to a contact lens: The same method as an example 7 was used. 

(3) Antibacterial measurement: The same method as an example 7 was used. 
[0065] (Example 11) 

(1) The polymerization of a contact lens, cutting, polish: The 2, 3-dihydroxy propyl methacrylate 69.95 weight section, 
methyl methacrylate 26 weight section, ethylene glycol dimethacrylate 1 weight section, tris benzoyl acetonate neodymium 3 
weight section, 2 and 4, and 6-trimethyl benzoyl diphenylphosphine oxide 0.05 weight section was often mixed, and 
deaeration of this mixture and the nitrogen purge were performed. It was dropped at the glass type which fabricated this 
mixture in the contact lens configuration, 80 W/cm high-pressure mercury lamp was used for this, and ultraviolet rays were 
irradiated for 100 seconds in 10cm of distance. Elution of an effluent was completed at the same time it was under a 
physiological saline and carried out water absorption of the specified quantity, after making the obtained contact lens swell in 
pure water and washing it. 

(2) Combination of the chitosan to a contact lens: The same method as an example 7 was used. 

(3) Antibacterial measurement: The same method as an example 17 was used. 
0066] The result of the antimicrobial activity in each example is shown below. 



[0067] 
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[0068] A result shows the number of residual bacilli 18 hours after preservation. 
[0069] (Example 12) 

(1) The polymerization of a contact lens, cutting, polish: A room temperature is sufficient and the 2, 2, 3, 3, 4, 4, and 
4-heptafluoro butyl methacrylate 50 weight section, the MECHIRUJI (trimethylsiloxy) silyl propyl methacrylate 49 weight 
section, the ethylene glycol dimethacrylate 0.7 weight section, and the isopropyl par carbonate 0.3 weight section were mixed. 
This mixed liquor was poured into the glass test tube, and after nitrogen replaced the interior, it sealed. It was immersed in the 
warm water tub which carries out the temperature control of this test tube by the program controller, and was 6 hours and 30 
degrees C at 28 degrees C, and it heated at 2 hours and 60 degrees C by 2 hours and 50 degrees C, and heated [ 4 hours and 
32 degrees C / 3 hours and 40 degrees C ] at 105 degrees C among the air furnace further by 1 .5 hours and 80 degrees C for 2 
hours for 2 hours, and the polymerization was performed. The round bar of the obtained copolymer was cut and the contact 
lens after cutting and polish was obtained. 

(2) Combination of the chlorhexidine to a contact lens : 1 plasma treatment: Next, low-temperature plasma treatment of this 
contact lens was carried out for 30 seconds among the air atmosphere of degree of vacuum O.ltorr within the plasma 
polymerizer by the electric discharge frequency of 13.56MHz, and electric discharge power 200 W. 

2) Graft polymerization: It was immersed in chlorhexidine solution, 60 degrees C of contact lenses which carried out plasma 
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treatment were wanned for 1 hour, and the lens front face was made to carry out the graft polymerization of the chlorhexidine. 

[0070] (3) Antibacterial measurement: All operations below the number measuring method of bacilli were performed in 
sterile. 

cultivation of I and a bacillus: the following bacilli - respectively - a slant medium - 37 degrees C and the 16 - 24-hour 3rd 
at least ] generation passage - carrying out - 8-10ml of bouillon a transplant ~ it cultivates for 16 to 24 hours, and let 37 
degrees C be fungus liquid This bacillus was saved at 15 degrees C, and was used within three days. 
RO, assay strain: Escherichia coli (Escherichia coli) and Staphylococcus aureus (Staphylococcus aureus ATCC 653 8P) 
HA, antibacterial evaluation: Using the nutrient broth culture medium, each bacillus was prepared so that the number of 
bacilli per ml might be set to 5.0x105 to 3.0x106. (1) It prepared by - (2), and it was immersed in the 1ml of the 
above-mentioned fungus liquid, and the contact lens which carried out ultraviolet-rays sterilization was saved at 37 degrees C. 
The culture medium of after (after [ a preservation start ] 0 hour and, and 18 hours) was measured after dilution with the 
sterilization buffered saline solution with the pour-plate culture method (for 37 degrees C and two days) which used the 
culture medium for the number measurement of bacilli (the EIKEN CHEMICAL CO., LTD. make, standard agar medium). 
[0071] (Example 13) 

(1) The polymerization of a contact lens, cutting, polish: The methyl methacrylate 96 weight section, the triethylene-glycol 
dimethacrylate 4 weight section, and the azobis (2,4-dimethylvaleronitrile) 0.2 weight section were often mixed, this mixture 
was put into the glass sealed tube, a nitrogen purge and deaeration were repeated and the interior was heat-sealed under the 
vacuum. Among warm water, it was heated at 5 hours and 50 degrees C by 10 hours and 40 degrees C, and this sealed tube 
was heated [ 30 degrees C ] at 70 degrees C by 60 degrees C for 3 hours for 3 hours for 5 hours, was further heated at 100 
degrees C among the air furnace for 2 hours, the polymerization was performed, and the round bar was obtained. Cutting of 
the obtained rod was carried out and the contact lens was produced. 

(2) Combination of the chlorhexidine to a contact lens: The same method as an example 12 was used. 

(3) Antibacterial measurement: The same method as an example 12 was used. 
[0072] (Example 14) 

(1) The polymerization of a contact lens, cutting, polish: The 2-hydroxyethyl methacrylate 96.7 weight section, the ethylene 
glycol dimethacrylate 2 weight section, the chlorhexidine 1 weight section, and the isopropyl par carbonate 0.3 weight section 
were often mixed, this mixture was put into the glass sealed tube, a nitrogen purge and deaeration were repeated and the 
interior was heat-sealed under the vacuum. Among warm water, it was heated at 5 hours and 50 degrees C by 10 hours and 40 
degrees C, and this sealed tube was heated [ 30 degrees C ] at 70 degrees C by 60 degrees C for 3 hours for 3 hours for 5 
hours, was further heated at 100 degrees C among the air furnace for 2 hours, the polymerization was performed, and the 
round bar was obtained. Cutting of the obtained rod was carried out and the contact lens was obtained. Elution of an effluent 
was completed at the same time it was under a physiological saline and carried out water absorption of the specified quantity, 
after making this lens swell in pure water and washing it. 

(2) Antibacterial measurement: The same method as an example 12 was used. 
[0073] (Example 15) 

(1) The polymerization of a contact lens, cutting, polish: 2, the 3-dihydroxy propyl methacrylate 70.7 weight section, the 
methyl methacrylate 27 weight section, the ethylene glycol dimethacrylate 1 weight section, the chlorhexidine 1 weight 
section, and the isopropyl par carbonate 0.3 weight section were often mixed, this mixture was put into the glass sealed tube, a 
nitrogen purge and deaeration were repeated and the interior was heat-sealed under the vacuum. Among warm water, it was 
heated at 5 hours and 50 degrees C by 10 hours and 40 degrees C, and this sealed tube was heated [ 30 degrees C ] at 70 
degrees C by 60 degrees C for 3 hours for 3 hours for 5 hours, was further heated at 100 degrees C among the air furnace for 
2 hours, the polymerization was performed, and the round bar was obtained. Cutting of the obtained rod was carried out and 
the contact lens was obtained. Elution of an effluent was completed at the same time it was under a physiological saline and 
carried out water absorption of the specified quantity, after making this lens swell in pure water and washing it. 

(2) Antibacterial measurement: The same method as an example 12 was used. 
[0074] (Example 16) 

(1) The polymerization of a contact lens, cutting, polish: The 2, 3-dihydroxy propyl methacrylate 68.95 weight section, 
methyl methacrylate 26 weight section, ethylene glycol dimethacrylate 1 weight section, tris benzoyl acetonate neodymium 3 
weight section, chlorhexidine 1 weight section, 2 and 4, and 6-trimethyl benzoyl diphenylphosphine oxide 0.05 weight section 
was often mixed, and deaeration of this mixture and the nitrogen purge were performed. It was dropped at the glass type 
which fabricated this mixture in the contact lens configuration, 80 W/cm high-pressure mercury lamp was used for this, and 
ultraviolet rays were irradiated for 100 seconds in 10cm of distance. Elution of an effluent was completed at the same time it 
was under a physiological saline and carried out water absorption of the specified quantity, after making the obtained contact 
lens swell in pure water and washing it. 

(2) Antibacterial measurement: The same method as an example 12 was used. 
[0075] (Example 17) 

(1) Composition of vinyl chlorhexidine: The dimethyl sulfate was made to act on chlorhexidine under sodium-amide 
existence, and vinyl chlorhexidine was compounded. 

(2) The polymerization of a contact lens, cutting, polish: 2, the 3-dihydroxy propyl methacrylate 70.7 weight section, the 
methyl methacrylate 27 weight section, the ethylene glycol dimethacrylate 1 weight section, the vinyl chlorhexidine 1 weight 
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section, and the isopropyl par carbonate 0.3 weight section were often mixed, this mixture was put into the glass sealed tube, a 
nitrogen purge and deaeration were repeated and the interior was heat-sealed under the vacuum. Among warm water, it was 
heated at 5 hours and 50 degrees C by 10 hours and 40 degrees C, and this sealed tube was heated [ 30 degrees C ] at 70 
degrees C by 60 degrees C for 3 hours for 3 hours for 5 hours, was further heated at 100 degrees C among the air furnace for 
2 hours, the polymerization was performed, and the round bar was obtained. Cutting of the obtained rod was carried out and 
the contact lens was obtained. Elution of an effluent was completed at the same time it was under a physiological saline and 
carried out water absorption of the specified quantity, after making this lens swell in pure water and washing it. 
(3) Antibacterial evaluation: The same method as an example 12 was.used. 

[0076] The result of the antimicrobial activity of each example is shown below. Moreover, in front Naka, "contrast" shows the 
contact lens which is not carrying out surface treatment in examples 12 and 13, and other composition shows the same contact 
lens as each example except for the point which does not contain an antibacterial substance in examples 14-17. 

0077] 

Table 6] 



12 
13 
14 
15 
16 
17 



S-JH16 
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[0078] A result shows the number of residual bacilli 18 hours after preservation. 
[0079] (Example 18) 

(1) The polymerization of a contact lens, cutting, polish: A room temperature is sufficient and the 2, 2, 3, 3, 4, 4, and 
4-heptafluoro butyl methacrylate 50 weight section, the MECHIRUJI (trimethylsiloxy) silyl propyl methacrylate 49 weight 
section, the ethylene glycol dimethacrylate 0.7 weight section, and the t-butyl-peroxy-neodecanate 0.3 weight section were 
mixed. This mixed liquor was poured into the glass test tube, and after nitrogen replaced the interior, it sealed. It was 
immersed in the warm water tub which carries out the temperature control of this test tube by the program controller, and was 
6 hours and 30 degrees C at 28 degrees C, and it heated at 2 hours and 60 degrees C by 2 hours and 50 degrees C, and heated 
[ 4 hours and 32 degrees C / 3 hours and 40 degrees C ] at 105 degrees C among the air furnace further by 1.5 hours and 80 
degrees C for 2 hours for 2 hours, and the polymerization was performed. The round bar of the obtained copolymer was cut 
and the contact lens after cutting and polish was obtained. 

(2) Combination of the ETAKU lysine to a contact lens : ** ethylation of 1 ETAKU lysine: Hydrogen iodide was made to act 
on an ETAKU lysine, and the ethoxy basis was replaced by the hydroxyl group. 

2) Plasma treatment: Next, low-temperature plasma treatment of this contact lens was carried out for 30 seconds among the air 
atmosphere of degree of vacuum O.ltorr within the plasma polymerizer by the electric discharge frequency of 13.56MHz, and 
electric discharge power 200W. 

3) Combination of the ETAKU lysine to a contact lens: It was immersed in the ** ethyl ETAKU lysine, the 60 degrees C of 
the above-mentioned activation contact lenses were warmed for 1 hour, and the contact lens which the ETAKU lysine 
combined was obtained. 

[0080] (3) Antibacterial evaluation: All operations below the number measuring method of bacilli were performed in sterile, 
cultivation of I and a bacillus: the following bacilli - respectively - a slant medium - 37 degrees C and the 16 - 24-hour 3rd 
at least ] generation passage - carrying out - 8-10ml of bouillon - a transplant - it cultivates for 16 to 24 hours, and let 37 
degrees C be fungus liquid This bacillus was saved at 15 degrees C, and was used within three days. 
RO, assay strain: Escherichia coli (Escherichia coli) and Staphylococcus aureus (Staphylococcus aureus ATCC 653 8P) 
HA, antibacterial evaluation: Using the nutrient broth culture medium, each bacillus was prepared so that the number of 
bacilli per ml might be set to 5.0x103 to 3.0x106. (1) It prepared by - (2), and it was immersed in the 1ml of the 
above-mentioned fungus liquid, and the contact lens which carried out ultraviolet-rays sterilization was saved at 37 degrees C. 
The culture medium of after (after [ a preservation start ] 0 hour and, and 18 hours) was measured after dilution with the 
sterilization buffered saline solution with the pour-plate culture method (for 37 degrees C and two days) which used the 
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culture medium for the number measurement of bacilli (the EIKEN CHEMICAL CO., LTD. make, standard agar medium). 
[0081] (Example 19) 

(1) The polymerization of a contact lens, cutting, polish: The methyl methacrylate 96 weight section, the triethylene-glycol 
dimethacrylate 4 weight section, and the azobis (2,4-dimethylvaleronitrile) 0.2 weight section were often mixed, this mixture 
was put into the glass sealed tube, a nitrogen purge and deaeration were repeated and the interior was heat-sealed under the 
vacuum. Among warm water, it was heated at 5 hours and 50 degrees C by 10 hours and 40 degrees C, and this sealed tube 
was heated [ 30 degrees C ] at 70 degrees C by 60 degrees C for 3 hours for 3 hours for 5 hours, was further heated at 100 
degrees C among the air furnace for 2 hours, the polymerization was performed, and the round bar was obtained. Cutting of 
the obtained rod was carried out and the contact lens was produced. 

(2) Combination of the ETAKU lysine to a contact lens: Hydrogen iodide was made to act on an ETAKU lysine, and the 
ethoxy basis was replaced by the hydroxyl group. Next, the hydrogen bromide replaced the hydroxyl group with the bromine 
atom, and 2-hide ROKISHI -6 and 9-acridine diamine were obtained. On the other hand, metallic sodium was made to react to 
a contact lens base material, the hydrogen of a hydroxyl group was replaced by sodium, and the activated contact lens was 
obtained. Lens ** was combined according to ether linkage by making 2-hide ROKISHI -6 and 9-acridine diamine react with 
an activation contact lens. The contact lens which two amino groups which oxidized at the end were returned [ contact lens ] 
with the inside of a glacial acetic acid, the stannous chloride, and the hydrochloric acid, and combined the ETAKU lysine was 
obtained. 

(3) Antibacterial evaluation: The same method as an example 18 was used. 
[0082] (Example 20) 

(1) 6 and 9-diamino-2-bitter taste RIJINOKISHI ethylene (2-BINIROKISHI -6, 9-acridine diamine ) Composition: Make 
hydrogen iodide act on 1 ETAKU lysine, and it is 2-hydroxy. - It considered as 6 and 9-acridine diamine. 

2) Make ethylene carbonate act on this and it is beta-hydroxyethyl. 6, 9-diamino-2-acridinyl It considered as the ether. 

3) It dehydrated under sulfuric-acid existence and 6 and 9-diamino-2-bitter taste RIJINOKISHI ethylene was compounded. 

(2) The polymerization of a contact lens, cutting, polish: The 2-hydroxyethyl methacrylate 97 weight section, the ethylene 
glycol dimethacrylate 2 weight section, and the ETAKU lysine 1 weight section were often mixed, this mixture was put into 
the glass sealed tube, a nitrogen purge and deaeration were repeated and the interior was heat-sealed under the vacuum. 
Among warm water, it was heated at 5 hours and 50 degrees C by 10 hours and 40 degrees C, and this sealed tube was heated 
[ 30 degrees C ] at 70 degrees C by 60 degrees C for 3 hours for 3 hours for 5 hours, was further heated at 100 degrees C 
among the air furnace for 2 hours, the polymerization was performed, and the round bar was obtained. Cutting of the obtained 
rod was carried out and the contact lens was obtained. Elution of an effluent was completed at the same time it was under a 
physiological saline and carried out water absorption of the specified quantity, after making this lens swell in pure water and 
washing it. 

(3) Antibacterial evaluation: The same method as an example 18 was used. However, sterilization used sterilization by high 
pressure steam. 

[0083] (Example 21) 

(1) 6, 9-diamino-2 -bitter taste RIJINOKISHI ethylene Composition: Make hydrogen iodide act on 1 ETAKU lysine, and it is 
2-hydroxy. - It considered as 6 and 9-acridine diamine. 

2) The dimethyl sulfate was made to act on this under sodium-amide existence, and 6 and 9-diamino-2 -bitter taste 
RIJINOKISHI ethylene was compounded. 

(2) The polymerization of a contact lens, cutting, polish: 2, the 3-dihydroxy propyl methacrylate 70.7 weight section, the 
methyl methacrylate 27 weight section, the ethylene glycol dimethacrylate 1 weight section, 6, the 9-diamino-2-bitter taste 
RIJINOKISHI ethylene 1 weight section, and the isopropyl par carbonate 0.3 weight section were often mixed, this mixture 
was put into the glass sealed tube, a nitrogen purge and deaeration were repeated and the interior was heat-sealed under the 
vacuum. Among warm water, it was heated at 5 hours and 50 degrees C by 10 hours and 40 degrees C, and this sealed tube 
was heated [ 30 degrees C ] at 70 degrees C by 60 degrees C for 3 hours for 3 hours for 5 hours, was further heated at 100 
degrees C among the air furnace for 2 hours, the polymerization was performed, and the round bar was obtained. Cutting of 
the obtained rod was carried out and the contact lens was obtained. Elution of an effluent was completed at the same time it 
was under a physiological saline and carried out water absorption of the specified quantity, after making this lens swell in 
pure water and washing it. 

(3) Antibacterial evaluation: The same method as an example 28 was used. 
[0084] (Example 22) 

(1) 6, 9-diamino-2-bitter taste RIJINOKISHI ethylene Composition: Make hydrogen iodide act on 1 ETAKU lysine, and it is 
2-hydroxy. - It considered as 6 and 9-acridine diamine. 

2) Acetylene gas was made to act on this and 6 and 9-diamino-2-bitter taste RIJINOKISHI ethylene was compounded. 

(2) The polymerization of a contact lens, cutting, polish: The 2, 3-dihydroxy propyl methacrylate 68.95 weight section, 
methyl methacrylate 29 weight section, ethylene glycol dimethacrylate 1 weight section, 6, 9-diamino-2-bitter taste 
RIJINOKISHI ethylene 1 weight section, 2 and 4, and 6-trimethyl benzoyl diphenylphosphine oxide 0.05 weight section was 
often mixed, and deaeration of this mixture and the nitrogen purge were performed. It was dropped at the glass type which 
fabricated this mixture in the contact lens configuration, 80 W/cm high-pressure mercury lamp was used for this, and 
ultraviolet rays were irradiated for 100 seconds in 10cm of distance. Elution of an effluent was completed at the same time it 
was under a physiological saline and carried out water absorption of the specified quantity, after making the obtained contact 
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lens swell in pure water and washing it. 

(3) Antibacterial evaluation: The same method as an example 30 was used. 
[0085] (Example 23) 

(1) 6, 9-diamino-2-bitter taste RIJINOKISHI ethylene Composition: It carried out by the same method as an example 21. 

(2) The polymerization of a contact lens, cutting, polish: The methyl methacrylate 4 weight section, ethylene glycol 
dimethacrylate 1 weight section, 2-hydroxyethyl methacrylate 83.7 weight section, N, and N-dimethyl acrylamide 10 weight 
section, 6, the 9-diamino-2 -bitter taste RIJINOKISHI ethylene 1 weight section, and the isopropyl par carbonate 0.3 weight 
section were often mixed, this mixture was put into the glass sealed tube, a nitrogen purge and deaeration were repeated and 
the interior was heat-sealed under the vacuum. Among warm water, it was heated at 5 hours and 50 degrees C by 10 hours and 
40 degrees C, and this sealed tube was heated [ 30 degrees C ] at 70 degrees C by 60 degrees C for 3 hours for 3 hours for 5 
hours, was further heated at 100 degrees C among the air furnace for 2 hours, the polymerization was performed, and the 
round bar was obtained. Cutting of the obtained rod was carried out and the contact lens was obtained. Elution of an effluent 
was completed at the same time it was under a physiological saline and carried out water absorption of the specified quantity, 
after making this lens swell in pure water and washing it. 

(3) Antibacterial evaluation: The same method as an example 18 was used. 
[0086] (Example 24) 

(1) 6, 9-diamino-2-bitter taste RIJINOKISHI ethylene Composition: It compounded by the same method as an example 21. 

(2) 6, 9-diamino-2-bitter taste RIJINOKISHI ethylene Polymerization: The methyl methacrylate 94.8 weight section, 6, the 
9-diamino-2 -bitter taste RIJINOKISHI ethylene 5 weight section, and the azobis (2,4-dimethylvaleronitrile) 0.2 weight 
section were often mixed, this mixture was put into the metal mold of a contact lens container, a nitrogen purge and 
deaeration were repeated and the interior was heat-sealed under the vacuum. This metal mold was heated at 70 degrees C for 

1 hour, it heated at 100 degrees C among the air furnace further for 1 hour, the polymerization was performed, and the contact 
lens container was obtained. 

(3) Antibacterial measurement: The number measuring method of bacilli. All the following operations were performed in 
sterile. 

I, cultivation of a bacillus: It carried out by the same method as an example 18. 
RO, assay strain: Escherichia coli (Escherichia coli) 

HA, antibacterial evaluation: Using the nutrient broth culture medium, the bacillus was prepared so that the number of bacilli 
per ml might be set to 103 to 3.0x104. (1) It prepared by - (2), the 1ml of the above-mentioned fungus liquid was put into the 
contact lens container which carried out ultraviolet-rays sterilization, and it saved at 37 degrees C. The culture medium 18 
hours after after a preservation start was measured after dilution with the sterilization buffered saline solution with the 
pour-plate culture method (for 37 degrees C and two days) which used the culture medium for the number measurement of 
bacilli (the EIKEN CHEMICAL CO., LTD. make, standard agar medium). 
[0087] (Example 25) 

(1) Composition of 6 and 9-diamino-2-bitter taste RIJINOKISHI ethylene : it carried out like the example 20. 

(2) 6, 9-diamino-2-bitter taste RIJINOKISHI ethylene Polymerization: The methyl methacrylate 94.8 weight section, 6, the 
9-diamino-2-bitter taste RIJINOKISHI ethylene 5 weight section, and the azobis (2,4-dimethylvaleronitrile) 0.2 weight 
section were often mixed, this mixture was put into the glass sealed tube, a nitrogen purge and deaeration were repeated and 
the interior was heat-sealed under the vacuum. This sealed tube was heated at 70 degrees C among warm water for 1 hour, 
was further heated at 100 degrees C among the air furnace for 1 hour, the polymerization was performed, and the round bar 
was obtained. The obtained rod was ground and antibacterial resin powder was produced. 

(3) Production of an antibacterial contact lens container: It often mixed, injection molding of the antibacterial powder 10 
weight section produced by the polyethylene 90 weight section and (2) was carried out, and the contact lens container was 
produced. 

(4) Antibacterial measurement: It carried out by the same method as an example 24. 
[0088] (Example 18 of comparison) 

(1) The polymerization of a contact lens, cutting, polish: 2, the 3-dihydroxy propyl methacrylate 70.7 weight section, the 
methyl methacrylate 27 weight section, the ethylene glycol dimethacrylate 1 weight section, the ETAKU lysine 1 weight 
section, and the isopropyl par carbonate 0.3 weight section were often mixed, this mixture was put into the glass sealed tube, a 
nitrogen purge and deaeration were repeated and the interior was heat-sealed under the vacuum. Among warm water, it was 
heated at 5 hours and 50 degrees C by 10 hours and 40 degrees C, and this sealed tube was heated [ 30 degrees C ] at 70 
degrees C by 60 degrees C for 3 hours for 3 hours for 5 hours, was further heated at 100 degrees C among the air furnace for 

2 hours, the polymerization was performed, and the round bar was obtained. Cutting of the obtained rod was carried out and 
the contact lens was obtained. Elution of an effluent was completed at the same time it was under a physiological saline and 
carried out water absorption of the specified quantity, after making this lens swell in pure water and washing it. 

(3) Antibacterial evaluation: The same method as an example 18 was used. 

[0089] The result of the antimicrobial activity of each example and the example of comparison is shown below. 

[0090] 

[Table 7] 
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[0092] A result shows the number of residual bacilli 18 hours after preservation. Moreover, the contrast in examples 24-25 
puts a contact lens container with the same other composition excluding an antibacterial substance. The contact lens and 
contact lens container which were shown in each example were boiled, respectively, and the existence of elution was checked. 
Elution of an antibacterial substance was checked [ container / contact lens ] from neither of the contact lenses. On the other 
hand, elution was accepted from the contact lens shown in the example of comparison. 
[0093] (Example 26) 

(1) The polymerization of a contact lens, cutting, polish : a room temperature is sufficient and the 2, 2, 3, 3, 4, 4, and 
4-heptafluoro butyl methacrylate 50 weight section, the TORIMECHIRU [2-[triethoxy silyl] propyl] ammonium-salt 5 weight 
section, the MECHIRUJI (trimethylsiloxy) silyl propyl methacrylate 44 weight section, the ethylene glycol dimethacrylate 0.7 
weight section, and the isopropyl par carbonate 0.3 weight section were mixed. This mixed liquor was poured into the glass 
test tube, and after nitrogen replaced the interior, it sealed. It was immersed in the warm water tub which carries out the 
temperature control of this test tube by the program controller, and was 6 hours and 30 degrees C at 28 degrees C, and it 
heated at 2 hours and 60 degrees C by 2 hours and 50 degrees C, and heated [ 4 hours and 32 degrees C / 3 hours and 40 
degrees C ] at 105 degrees C among the air furnace further by 1 .5 hours and 80 degrees C for 2 hours for 2 hours, and the 
polymerization was performed. The round bar of the obtained copolymer was cut and the contact lens after cutting and polish 
was obtained. 

(2) Antibacterial measurement: All operations below the number measuring method of bacilli were performed in sterile, 
cultivation of I and a bacillus: the following bacilli - respectively - a slant medium - 37 degrees C and the 16 - 24-hour 3rd 
at least ] generation passage carrying out » 8- 10ml of bouillon - a transplant - it cultivates for 16 to 24 hours, and let 37 
degrees C be fungus liquid This bacillus was saved at 1 5 degrees C, and was used within three days. 

RO, assay strain: Escherichia coli (Escherichia coli) and Staphylococcus aureus (Staphylococcus aureus ATCC 6538P) 
HA, antibacterial evaluation: Using the nutrient broth culture medium, each bacillus was prepared so that the number of 
bacilli per ml might be set to 5.0x105 to 3.0x106. (1) It prepared by - (2), and it was immersed in the 1ml of the 
above-mentioned fungus liquid, and the contact lens which carried out ultraviolet-rays sterilization was saved at 37 degrees C. 
The culture medium of after (after [ a preservation start ] 0 hour and, and 18 hours) was measured after dilution with the 
sterilization buffered saline solution with the pour-plate culture method (for 37 degrees C and two days) which used the 
culture medium for the number measurement of bacilli (the EIKEN CHEMICAL CO., LTD. make, standard agar medium). 
[0094] (Example 27) 

(1) Composition of vinyl benzethonium: Make 2-crawl ethanol act on benzethonium chloride under boron-fluoride existence, 
the potassium hydroxide and the methanol were made to react continuously, and the vinyl group was combined with 
benzethonium chloride. 

(2) The polymerization of a contact lens, cutting, polish: The methyl methacrylate 90.8 weight section, the triethylene-glycol 
dimethacrylate 4 weight section, the vinyl benzethonium 5 weight section, and the azobis (2,4-dimethylvaleronitrile) 0.2 
weight section were often mixed, this mixture was put into the glass sealed tube, a nitrogen purge and deaeration were 
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repeated and the interior was heat-sealed under the vacuum. Among warm water, it was heated at 5 hours and 50 degrees C by 
10 hours and 40 degrees C, and this sealed tube was heated [ 30 degrees C ] at 70 degrees C by 60 degrees C for 3 hours for 3 
hours for 5 hours, was further heated at 100 degrees C among the air furnace for 2 hours, the polymerization was performed, 
and the round bar was obtained. Cutting of the obtained rod was carried out and the contact lens was produced. 
(3) Antibacterial measurement: The number measuring method of bacilli. It carried out like the example 26. 
[0095] (Example 28) 

(1) Composition of vinyl benzalkonium: Make 2-crawl ethanol act on a benzalkonium chloride under boron-fluoride 
existence, the potassium hydroxide and the methanol were made to react continuously, and the vinyl group was combined 
with the benzene ring of a benzalkonium chloride. 

(2) The polymerization of a contact lens, cutting, polish: The 2-hydroxyethyl methacrylate 92.7 weight section, the ethylene 
glycol dimethacrylate 2 weight section, the vinylation benzalkonium 5 weight section, and the isopropyl par carbonate 0.3 
weight section were often mixed, this mixture was put into the glass sealed tube, a nitrogen purge and deaeration were 
repeated and the interior was heat-sealed under the vacuum. Among warm water, it was heated at 5 hours and 50 degrees C by 
10 hours and 40 degrees C, and this sealed tube was heated [ 30 degrees C ] at 70 degrees C by 60 degrees C for 3 hours for 3 
hours for 5 hours, was further heated at 100 degrees C among the air furnace for 2 hours, the polymerization was performed, 
and the round bar was obtained. Cutting of the obtained rod was carried out and the contact lens was obtained. Elution of an 
effluent was completed at the same time it was under a physiological saline and carried out water absorption of the specified 
quantity, after making this lens swell in pure water and washing it. 

(3) Antibacterial measurement: The number measuring method of bacilli. It carried out like the example 26. 
[0096] (Example 29) 

(1) Composition of vinyl benzethonium: It carried out like the example 27. 

(2) The polymerization of a contact lens, cutting, polish: 2, the 3-dihydroxy propyl methacrylate 70.7 weight section, the 
methyl methacrylate 25 weight section, the ethylene glycol dimethacrylate 1 weight section, the vinyl benzethonium 3 weight 
section, and the isopropyl par carbonate 0.3 weight section were often mixed, this mixture was put into the glass sealed tube, a 
nitrogen purge and deaeration were repeated and the interior was heat-sealed under the vacuum. Among warm water, it was 
heated at 5 hours and 50 degrees C by 10 hours and 40 degrees C, and this sealed tube was heated [ 30 degrees C ] at 70 
degrees C by 60 degrees C for 3 hours for 3 hours for 5 hours, was further heated at 100 degrees C among the air furnace for 
2 hours, the polymerization was performed, and the round bar was obtained. Cutting of the obtained rod was carried out and 
the contact lens was obtained. Elution of an effluent was completed at the same time it was under a physiological saline and 
carried out water absorption of the specified quantity, after making this lens swell in pure water and washing it. 

(3) Antibacterial measurement: The number measuring method of bacilli. It carried out like the example 26. 
[0097] (Example 30) 

(1) Composition of vinyl benzethonium: It carried out like the example 27. 

(2) The polymerization of a contact lens, cutting, polish: The 2, 3-dihydroxy propyl methacrylate 68.95 weight section, 
methyl methacrylate 26 weight section, ethylene glycol dimethacrylate 1 weight section, vinyl benzethonium 4 weight section, 
2 and 4, and 6-trimethyl benzoyl diphenylphosphine oxide 0.05 weight section was often mixed, and deaeration of this 
mixture and the nitrogen purge were performed. It was dropped at the glass type which fabricated this mixture in the contact 
lens configuration, 80 W/cm high-pressure mercury lamp was used for this, and ultraviolet rays were irradiated for 100 
seconds in 10cm of distance. Elution of an effluent was completed at the same time it was under a physiological saline and 
carried out water absorption of the specified quantity, after making the obtained contact lens swell in pure water and washing 
it. 

(3) Antibacterial measurement: The number measuring method of bacilli. It carried out like the example 26. 
[0098] (Example 31) 

(1) The polymerization of a contact lens, cutting, polish: 2, the 3-dihydroxy propyl methacrylate 73.7 weight section, the 
methyl methacrylate 25 weight section, the ethylene glycol dimethacrylate 1 weight section, and the isopropyl par carbonate 
0.3 weight section were often mixed, this mixture was put into the glass sealed tube, a nitrogen purge and deaeration were 
repeated and the interior was heat-sealed under the vacuum. Among warm water, it was heated at 5 hours and 50 degrees C by 
10 hours and 40 degrees C, and this sealed tube was heated [ 30 degrees C ] at 70 degrees C by 60 degrees C for 3 hours for 3 
hours for 5 hours, was further heated at 100 degrees C among the air furnace for 2 hours, the polymerization was performed, 
and the round bar was obtained. Cutting of the obtained rod was carried out and the contact lens was obtained. 

(2) Plasma treatment: Next, low-temperature plasma treatment of this contact lens was carried out for 30 seconds among the 
air atmosphere of degree of vacuum O.ltorr within the plasma polymerizer by the electric discharge frequency of 13.56MHz, 
and electric discharge power 200W. 

(3) Graft polymerization: It was immersed in benzalkonium-chloride solution, 60 degrees C of contact lenses which carried 
out plasma treatment were warmed for 1 hour, and the lens front face was made to carry out the graft polymerization of the 
benzalkonium chloride. 

(4) Swelling and elution : elution of an effluent was completed at the same time it was under a physiological saline and carried 
out water absorption of the specified quantity, after making this lens swell in pure water and washing it. 

(5) Antibacterial measurement: The number measuring method of bacilli. It carried out like the example 26. 
[0099] (Example 32) 

(1) Composition of vinyl benzethonium: It carried out like the example 37. 
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(2) The polymerization of a contact lens, cutting, polish: The methyl methacrylate 90.8 weight section, the triethylene-glycol 
dimethacrylate 4 weight section, the vinyl benzethonium 5 weight section, and the azobis (2,4-dimethylvaleronitrile) 0.2 
weight section were often mixed, this mixture was put into the glass sealed tube, a nitrogen purge and deaeration were 
repeated and the interior was heat-sealed under the vacuum. Among warm water, it was heated at 5 hours and 50 degrees C by 
10 hours and 40 degrees C, and this sealed tube was heated [ 30 degrees C ] at 70 degrees C by 60 degrees C for 3 hours for 3 
hours for 5 hours, was further heated at 100 degrees C among the air furnace for 2 hours, the polymerization was performed, 
and the round bar was obtained. Cutting of the obtained rod was carried out and the contact lens was produced. The obtained 
rod was ground and antibacterial resin powder was produced. 

[0100] (3) Production of an antibacterial contact lens container: It often mixed, injection molding of the antibacterial powder 
10 weight section produced by the polyethylene 90 weight section and (2) was carried out, and the contact lens container was 
produced. 

(4) Antibacterial measurement: The number measuring method of bacilli. All the following operations were performed in 
sterile. 

I, cultivation of a bacillus: It carried out by the same method as an example 26. 
RO, assay strain: Escherichia coli (Escherichia coli) 

HA, antibacterial evaluation: Using the nutrient broth culture medium, each bacillus was prepared so that the number of 
bacilli per ml might be set to 103 to 3.0x104. (1) It prepared by - (2), the 1ml of the above-mentioned fungus liquid was put 
into the contact lens container which carried out ultraviolet-rays sterilization, and it saved at 37 degrees C. The culture 
medium 1 8 hours after after a preservation start was measured after dilution with the sterilization buffered saline solution with 
the pour-plate culture method (for 37 degrees C and two days) which used the culture medium for the number measurement of 
bacilli (the EIKEN CHEMICAL CO., LTD. make, standard agar medium). 
[0101] (Example 26 of comparison) 

(1) The polymerization of a contact lens, cutting, polish: 2, the 3-dihydroxy propyl methacrylate 70.7 weight section, the 
methyl methacrylate 25 weight section, the ethylene glycol dimethacrylate 1 weight section, the benzethonium chloride 3 
weight section, and the isopropyl par carbonate 0.3 weight section were often mixed, this mixture was put into the glass sealed 
tube, a nitrogen purge and deaeration were repeated and the interior was heat-sealed under the vacuum. Among warm water, it 
was heated at 5 hours and 50 degrees C by 10 hours and 40 degrees C, and this sealed tube was heated [ 30 degrees C ] at 70 
degrees C by 60 degrees C for 3 hours for 3 hours for 5 hours, was further heated at 100 degrees C among the air furnace for 
2 hours, the polymerization was performed, and the round bar was obtained. Cutting of the obtained rod was carried out and 
the contact lens was obtained. Elution of an effluent was completed at the same time it was under a physiological saline and 
carried out water absorption of the specified quantity, after making this lens swell in pure water and washing it. 

(2) Antibacterial measurement: The number measuring method of bacilli. It carried out like the example 26. 
0102] The result of the antimicrobial activity of each example and the example of comparison is shown below. 
0103] 

Table 9] 



2 

2 
2 
2 
3 
3 



»JH25 
*'JH27 
*'JK28 
*"JH29 

gjjgl 
JtttZB 




10 s 
10 s 
10* 
10 d 
10 a 

io & 

10 6 





10* 



[0104] 
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[0105] A result shows the number of residual bacilli 18 hours after preservation. The contrast in examples 26-30 puts a 
contact lens material with the same other composition excluding an antibacterial substance. Moreover, the contrast in an 
example 3 1 puts the contact lens material which has not carried out surface treatment of the antibacterial substance. The 
contrast in an example 32 puts a contact lens container with the same other composition excluding an antibacterial substance. 
[0106] The contact lens and contact lens container which were shown in the example were boiled, respectively, and the 
existence of elution was checked. Elution of an antibacterial substance was checked [ container / contact lens ] from neither of 
the contact lenses. On the other hand, elution was accepted from the contact lens shown in the example of comparison. 
[0107] 

[Effect of the Invention] As stated above, in this invention, a benzalkonium chloride, benzethonium chloride, etc. are 
combined firmly also in the complex of an antibacterial metal, chitosan and its derivative, a biguanide derivative especially 
chlorhexidine, an acridine and its derivative, inside or an ETAKU lysine, and quarternary ammonium salt. Therefore, it has 
the effect that the hardly generated contact lens which does not almost have the elution of an antibacterial substance which 
disinfection does not need and contact lens preservation containers, such as bacteria and mold, a contact lens preservative 
container, a contact lens cleaning agent container, or dissolution water a contact lens preservative, a cleaning agent and the 
container for disinfectants is obtained, over a long period of time. 
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^tix^m^<7mmiiz.w.^ j txm^.h. &s 

[0017] *%$mt>\±7 w\s^*>>~Sy&izliZco 
t&&m&& h'-tl^y -7- btX 7>J isit>V* 9 9 v u 
— b. y*J isi?)VT? OU—bft ZtoiuVX* is)Vm: 

ym. 2 - T9 V IVT 5 H - 2 - y WDA-yx/l'* 
yW<ck'c?>xti--fcyMm&$r? : £S~?-. *cnafr*1- 
A>T9V)s—b. m-AsT? V V— h . x^-/M ^ ^ D 
^-h^rfc'cOXX^SSr^t/-?-. il*-7U'(>' 

taywjmmsitfm. -aytrvw 
xmt^m^i-^ztizx*). wmayfivvy 

h?&&ny*iy\,yxt LTffiffl-f btfX'Zt 

[0 0 18] (4) i^?'Jy>li B*^^t^ 
§§ii-cv^-i>ji0. I9i9^-y*yy-x (Mor 

genroth) . i/^.-f-^-f~ (Schnizer) 
JMKriffcWU S^Ml/lcS^ffl* 4 *)!.. i n 

v i t r o-cwaawwfc^tu 1 = 1 2 0 , 0 0 o<o 
mmx'i>imx'b&t>K ^m-a 1 : 4 0 , 000 



(5) 

7 

irmA^mmm-ehz. ^mnzim^x.-r. fm 
[ o o 1 9 j wt. *m<Dmmmwi?&. 

mkbiti**.? ? y ttmH^te&Zit&iz io 
ttx? ? y i/y^x h^f £8f]licof ESS fc&JStto 

* swusfciisw- s w t tf-mxht, *stts-e?> 

■f"— t>COjjfe (Wa gin e r £>, J. Am. Chem. 
S o c . , 7 2, 3477 ( 1950) ) £J6JHU X 
*?y^<OXh*i^£*Ka£S&LTfc#. 3> 
r VvXvrtiViZ* RJS3-£Txxt/W£ 
££J: 0 rWyXfcx?? y v>£t££"C£ 

£. yt—yiUb (Voge 1 et al. : 20 

J. Chem. Soc. . 616(1948)) h<?>&. 

SblcrsittiO. x-x/NS-g-tiOl^yX 

[00201St. /l/f^(Gredy et a 
1. :Bul 1. Soc.Chim. France, 3 

( 5) , 1 0 9 3 (1 9 3 6 ) ) . ^^yty (-He n- 

nion et a 1 : J. Am. Chem. So 

c. , 56, 1802 (1934))itli7-D7? 30 

( L a r o c k et al. : J. Am. Che 
m. Soc. . 106(15). 4218(198 
4) ) n£U&£Mmttlti^?7Vi'yc?>X+)l&<7)R 

fi^tfmaLfcik&fazmitt&ztizx^x. turn 
wgtf3y?7hi>yxttm<?)m&£ : £y-?-t&m£ 

y ~?-3mwzWim?>.jLttz t &x$ h . 
[oo2i] ( 5 ) mmmry^-^M.^ 
■t;<frt> ! ££%immtLxmmziix*t:mBmTy 40 
<£X'i>&it<y*f>\'3- i y&^ m^y-e 

h-*?J*. ^^yny&T^^ASJitnffittriy 

? 9 v uyxmmmmt&tet Lxws&ft&fox 
mmmry^-^^m^^m^-tzb^ 
<frt>%\t>tix^h. *Ti>&tt.<y~f/u3-VJ*w 

S. (Domagk)«1935^f:$087 
y*-^j>.i&<nb&n<r>l>Mzm)&&W}<r)h&c\t 50 



^^¥5-269181 

8 

£$8SU ^-y (Kuhn) «194 0^tigt^Sc 

mmmTy*~vj*&<?>--m;w [c 6 h 6 ch 2 n <c 

H 3 ) 2R] *C l-D?X-^Ztl&i><Dcr>%frX\ RWC 

ivcffimmmtz z t <o „ *am\imt^y 

•fjUa^Ab LX&<m^t>tiX^&. 
[002 2] —3k O-'jyX (Rawl ins)f. 
(J.An.Pharm.Assoc.,32,ll(1943)) KX^'gXU y£> 
(Jos I ynf,, J.Am.PhariD.Assoc. ,32,49(1943)) 

tfmmm.Ty^-vMtGmzstfLL. zoimjiim 

#»t>%ij)T$>ztm&Lt:. mt. mtsy*v-v 
Ai>^i)^ij^mm\t tx!K<m^htix^&. 
t z ^mmmx/^^mi^hitr^ yyyw 
yxmrnmizmmmry^^^imuz^^ 

[0023] mHSTy ; E- 1 7A«<0£j£«4H^<Ol& 

^tmmzm /i/f -r ( g r e d y 

et al. : Bu 1 1. soc. chim. Fran 
ce, 3 (5), 1093 (1936)). *^*yt> 
<WzSm (Hennion et al : J. Am. Ch 
em. Soc. , 56, 1802 (1934)) £jtti 
A'7^?y^M(Bachman and He 1 
lman, J. Am. Chem. Soc. , 70, 17 

72 (1948) ) £%mttammmTy*:-'?j»i& - * - 

mutt-j^ TV/vm. T9v>i>m. *77v>v& 

tfay?? huyXtfflcom-&& : esv-t2m£l# 

o-?-imwzwMm&&tszttfX'Z&. ttz. m\ 
tyffymmm-.mm. 17. 256 (197 
6) ) *&m-ttiim®~>v?y%mwmTy : E-vj± 

[0024] immmmimm&ktttt&fzwr) 
'Mmftxh*) . 0. i~2 0»»%##£ft&<rfca* 
0. inM%2mxt>&bim®%tf'hz 

<. 2 0llXi«ifc«6ll, 
^tt^fiT-r^^tf). S£ LT# <?>^S ziyy? YWy 

[0025] iMwftWizii v&wmnmiz^xi* 
^m^hzbm^^mmiim^^Ltzoyyy 
vvyxtfrntiixh. L^t. mtrtt^/^-tm-h 
®Mm±+tttzi><o . iyii^tty^-tMMo 

t i^«>5ra*t-tiiStt 3 y^^hu yxmmmmmb 



(6) 

9 

[00261 xmuzmzmstitts-v-tii. 

*/My*) 7? 'JW-K >SU7V{CT)VS;)V (y 
9) T9 0U-h. isu^-lVT^fr (*9)T9 
yp— K 7/M-p (*9) T9 , )]s-h. th'DJfy 
T)V*)V (X9) T?VU-h. 7V)3i1-V>?Va- 
)V(X9) T9 t JU-h. ^W7iV^t~)V<n (X9) 7 10 

? u/i/Kx^-f ;k t'-ju (X9)T9W- vmn 
(*9) r^'J;PRxxx/Ma. x+vyvmm. n 

- t'~)l>? 9 9 A s ( £flf ) #>l-*yg b*x;l^co b'x 

AHfcftft. (£fii) #/b#y&7y/k ru*;&-#* 

- b3^7 u . $ £>fcJM*W£ 

mm. xi-uyaxi/^i-zuxi-uy. vmdv 

X^Vy. 9U)VX^rVy. y?D/l/Xfl/y s /OA 

xf-i^y. p-yn^yf-/bx?-uy. yeyK^ 

-K n-7*frt'7?yi'-K ~7x.~)VT7VV- 20 

hKD7;P7'j;k 2-b Kn^xf-^r^yi'- 
K 2-bb'o*i'Tab7l/7yyb'-K 2-7? 'J 

xf-;U7 */HL * * 7 »J /MS. y ^y 99W- 

K 2-x^;l^rx/M??yi---K -fVtf^xn, 

y*?yw=K ^ys^M^y^-K 7i-;m 

-/?D^yf-M?^!iV-b> 2-^^^yo-f/l/ 30 
tfdfS'Xf-^n/NyiL 2-bHP^f>xf-;^^^U 
V- K 2-bb'o^Tnb;kX;?y 2- 

SL 4 ^nygMsitAeft^xx^B. 7?ynx 

mjjk yyyyo-b^K n. N-v^f-^r^y 

;l/T$b\ N-t*x7P-2-bny b'y. a&fcvb-fy 
[00 27] 33§SgJK£ xf-V 

7?y^-K b yxf-^y^y 3-^*77 yw- 40 

K 1, 6 'J 1/- V , xf 1/ 

y 7" 'J 3 -zl^'y * 7 'J K xxf - y ?* >J 3 
^'y ? ? y 1— b , b y xf-l/ y ^ y n-/l^*y 9 9 y 
h % rotri^y/yn-^v^^^yw-h, by 
^fn-^D^y b y y * 9 y u— b , ^y yx u x 
y b-;i^y7?yu-K 1. A-79y&*—n& 
yyyyi^-K 1, e-^Mfy^-n^y^y y 
p-k yy-tyyx'yyy yi^-K ^bx^y-t* 
yj^y/byyu-K ^'xf-uyyy 3-/pt*xry 

/b#-#*-b^£SiS*y^-£fflV^£fckT'£ 50 
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1 0 

*. 

[0028] dflA>Ofi-^t*y-7-^iOfiiett%Sco 
yvHi«teTfflV^nS«*>. 2 aiSLt 

xmd&m. mmm. %&m. m&n. mm. 
[0029] *%pncr>mntit. m^m^mmim^ 

*ma>mitiffltfmtL<. mm. km***-* 

t -7*^y^^-3j-^>— 2 -xf;K^ffyx- b . t 
-•/Wt—tti'&tl'— b . t -7*f-;W?-^ v 
V b . t i^-f V7o&\, 

*-X*-h. y*?aJ)W*-**iH b\ TVb*X>f 
yy^nxby/l'. TVh'X (2. 
-b'J;W) fMft^M. ^/c. iiSttx^;^-Ml<7) 
!!8t<^£tc{i, ^yV-f yx-T/W^^B^J 

0. ooi~2sa>'N" 

— feyb^'StLv\ 

[oo3 0]=5rfc. ayrrvuyxmrmm^eymt 
-fkft^t ^7 7 bM^-t <k 0 ^ y ^ 9 b ^ yx*«c7) 

y99Yvyx<mm^mmm. tti~im±tz\& 

-^/77bfi^1-StOTJ>S. ^tLT«. ay 
r?? bW-yXS: 1 0" 3 ~1 0 t o r r<0«ET<0^o- 
ft«-CixyX^7-7Xvjaaf^ ^yv-Sr^m^fdi 

urn, bhWitiMTyxixm®. wmmtzmm 
*^jr y tu y v- ^Ri5$-fr hmtfh h . 
[0031 ] ±Mwm&kmm&®ti§wzmE2it& 

m^^^ithumiziy^^huyx, ay?? 

vvyxmmss. ayftyxsyxmmm. ?y 
99 vvyxm&m&. xa. ay??huyxm 

mmn$mizmmx'Z&. ±§&vhcomtLx. * 
^mmcommm^ rv. 7?xi-v?$m, mm<?> 

nxmmtix ^r^x^y? mmtfmft>tih . 

[0032] 



(7 

1 1 

y??hv yxmms. o>9?vv yx&wm 
yxmm ■ mm ■ mmm*®%. mstz. m 

[0033] 

[uro MTmrnizx o . wcrl io 

[0034] (li&m) 
( 1 ) 

0 0ml£AiU ZtUZ&m?r*$sVJ»2. 4gSrJn 

t£ L£ , ciixfcTb 1- - h >J ;P4 . l g $• insist* 

1 oeiSHftff Lfc. EJEK£*fc*fcfHtaBR£jQi 

6 fci&fcJWBl/c b'^y x -)V*^)V>r V y£#£„ 20 

4 g £ f/P 1 0 0 m 1 (Cjgffi L , dWclWfc 
h 'J fAl b4f Kfclll*. 5 CCTSatt-S fc . 

IMcoUmizJ; ~> X'&dtUz \l=.)VOY4 )VT± V V 
2. 3g*5%T> : £-TA<m6ilOOmUzmmL. 

fflffil . 4 g £ 1 0 0 m 1 OMzmS Ltzffigm&fc 

mBLlziffiL%we>%i«&iat. &&coimfaZftiz. 
z<r>ttm»*im. $mth t bxn^y jut* h 30 

[0035] ( 2 ) m&wn^fc 

( 1 ) tmmcomiTt'-ii'Kyyj fur-ty-y&irtL 

Liz. 

lE»t'^yy>f^7-bhy2. 3g£5%ry* 

-TXMW. 10 0ml KJgjS L . Ih'^y/'f 

•bhy-ry^-r^^Sr. i^i. 4g£ioo 
anx, *tt&tfHHb£ftfc. zwimmm. sat* 

[0036] ( 3 ) $8S8#<0£J£ 

(1) k^«^ffi-Cb'x;Ky^^r-bhy5r^ 

'&t>tltz h'-tKyyj )VT* Yy2. 3 g £ 1 5 %T 

y^-rmm oomi mmi. ifz/Ky/^f 
^rbhy-ry^-r*^^^. mmi gSri om 

[0037] ( 4 ) y^V-^/JMM^fi 50 
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1 2 

( 1 ) fc|i^:^rb'x/t,/<y^/l,Tbhy££j£ 

#feftfet^Kyy>f ;prb h y 2 . 3 g $• 1 o%r 

y^Tmmi 0 0m l fc»*U Mb'x/l^y>/>f 

;PTb h y-ry^-TXmm i . iHfc^v^A 

0. 2 g £ 1 0 0 m 1 <9*fci§jjf tfcWty^-^ A 

iz. £?)tt&!fej£&i^ fcb'^l^yy^T 
b h+ h ^;y7x«>A#*#£;jTjt . 

[0038] ( 5 ) »<^(£ 

( 1 ) fc|S|«(7)^Tb'x;^y^;l,Tbby^^Bg 
Liz. 

nhtlfzi:'-f^yY^fUT-tby2. 3g£5%Ty 
t-r*jgMl 0 0ml {;:?§»? U Mb'-^yy-f^ 
rbhy-ry^-r*^?SSr. ifefttti. 4g£io 

Om 1 n*mML1zMttMK®Witz®t$ Lts:1rt>W« 
[0039] 2. ayffhuyxoxm 

OTD 2. 2. 3, 3, 4, 4, 4-^T?7;M- 
o7f-/M ^ ^ U V- h 5 0 fiSgf. ^ ( h y ^ 
^;^D^y) ^y;prnb;^5'^yw-h4 8SS 
35. ( 1 ) ~ ( 5 ) T^«Lfc*WI«!«>V^-«i*> 1 S 

ims&^ x^py^ya-^^^^yu-ho. 7 

Sg&. >fV7D&W^-^ bO. 3SM^2: 

HTJ:<iftLfc. z^^m^A'^^mmmiz&. 
xl. ftttzmmz-wmLtzmmmLtz. zcowmt: 

L. 2 8 < CT6lgfig. 3OiCT'4«f0. 3 2^3^ 

4 0X;-C2^S. 5O"CT*2^0. 6 0'CT'l. 5 
B^fSJ. 8 0°CT'2I^S. 10 5X;X-29m 

wm. wm&yftvvyxzntz. 

[0040] (W&2 ) M-)V*9m\/-Y9A. 8 

mm&. hv^uyyvo-frisxffvu— b4m 

»3L ( 1 ) - ( 5 ) •C^KLfcAR«*^v»t»u6»l 
81**^. TVb'X (2, 

^) 0. 2M3i5&«}:<fi^L. L\<m£M*iivxWi 

im^zxti. ftmtmmsm. mmm&L. mmr 

mULtz. zeym*. 3 0X:-C1 OiSUL 4 0 
x:t'5^i. 5 0x:t-5^. 6ox:-c-3ef^ 7 ox: 
T'3«SJn^L. Stc^P4«l 0 0X:T'2iSfraJ8aL 

U ^y^^huyx^f^tJt. 

[0041] (g^3) 2-bFD*vX^/l^?;?y 
l^-h69. 7SMSB. ^f-;M^^yi^-h24. 6 
m-\syy>)n-)V s J*97Vl'-Y0. 4fi 
MSP. ( 1 ) ~ ( 5 ) X'£fcLt:£m®ftcD^iyifr 1 



(8) 
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1 3 

&zmm&. mmmmt. M^rmiL^ 

tm*. ffl7k4»3 0'CT-10^flS. 40 < CT'5B?HSL 5 
0 < CT'5^fia, 6 0X:T*3efS. 7 0t:-C3^» 

u jgt*^* 1 o o-ct^^aiifttTa^^^ 

[0042] m&4) 2, 3-ytKo^fy7De/l, 
SS. ( 1 ) ~ ( 5 ) X'G&Lfz&mkfc^iftlfrl 

a 1 aaa y7nt^t-*-#*>( fo. 3 as 

**BSHIL JK£l*i|r>£U H£TI§#L*:. Z<0 
$P&£* lS*tf3 0X:T10«fS. 4 0^5^0. 5 
O-CT'5^ 6 0rT3^ 7 0'C-C3^Jnl» 
U 1 0 ort- 2^ffS()li!iLTS^^tf^ 

[0 04 3] (l£B5) 2, 3-y'hKa^y7De/l/ 

b 2 xf-wy^y n-/^*.* y u- h l 

( 1 ) ~ ( 5 ) t^L^4iSS«c<0lW 

2, 4. e-hO^tu^yY^^'y 

ZayffYVyXmazffl&LtzlJvxwmzMT 30 
dfLt8 0W/cmSE*«7yr?rfflV>TffiJBl * 



14 



* 0 c m-e 1 0 ovrnktrnzmi ut. '&e>nfz^y? 
rhuyximAi^x-gmzit. m#Ltztk. *m&& 

miazzmz&z. 

[0044] 3. fiiBv§tttf>frtt 

4 . : ^fl-ffu i*fflt&tf»T3 

7- C. 16~2 4l^ra^ : 3r<tt»3ft(8ftt. y^fay 

8- 10mlim 3 7-C. 16~2 4«f^«LT 
Wi&t-t&. Z<7)Wlil 5X:tz&1?L 3HWrttffiffl 

: ^Jlffl (Escherichia coli) 
>V fiiBtt<OfffiIli : * *l*ft0)ttHfil7'f 3 ytgifc 

$jnv\ imii>5<9«&#io 3 ~3. 0X10 4 fc& 

Sid WHRU;. £*r*IM»L*:i*B£±fBS?g 1 m 

i:ts»u 37°cx-mfLtz. mmtfk\8$fmt 
mm.zmm±mmti.x-mxk. mmmmm 

J&Sti£(3 7X:. 2Bffl) izZOmZLLfz. 
[0 04 5 ] $iUZ ( 1 ) ~ ( 5 ) T£j£L*:&fii«tt 

ay?? v\/yx<rfammz^3<vfimxmmhiz 

S. 

[0046] ttz. zumzzmLxmimmniim* 

[0047] 

[XI] 





mi 


S^2 


$8*3 


3$»4 




mm 


6X10 4 
2X10 3 
<10 2 
>10 8 
5X10 4 


10 4 
<10 2 
<10 2 
>10 8 
9X10 3 


<10 2 
<10 2 
<10 2 
2X10 4 
<10 2 


<10 2 
<10 2 
<10 2 
3X10 4 
<10 2 


<10 2 
<10 2 
<10 2 
6X10 4 
<10 2 


tm 


>10 8 


>10 8 


>10 8 


>10 8 


>10 8 



[0 04 8] mmm2) 

( i > b vyxcoa^-. mm -. 2 . 

2, 3, 3, 4. 4, 4-*\-r9-?tl>*u~X1~)VX9? 

y u- h- 5 1 a»i5. ( h- y ^ i->\si'u* ^ ) 

z/*)lV7u\:frX97V\s- 1^4 8113!, x^-p-y^ 

yn-^^^^yi^-r-o. 7fifigg, -<yrQtryp 
y»-/r-sK*>f f 0 . 3aSgB£^iST' J: < 

y-x-wmm-zifomizftmL. 28nx6mm. 

3 0X:-C4^IS» 3 2"C-C'3^ig. 4 0 o C-C2^ia. 5SJ50 



^^orT^^no, 6 0"cx'i. 5i$0. 8or-c2^ra. 

n^ivz&m-i&coiimzwiL. mm*?** 
fvvyxmtz. 

(2) ryx-?nm-. mzz<nay?7Vvyx*, 
T7X~?n£$mftX\ mSSO . ltor rcogsm 

M*.<t>.&.nmmii3. 56mh z< nmmf)2oo 
wt'3 o®mm&7 : 7x-7%mLtz. 

(3) yyyvm^: mmio (3) xs$x,tt 
=.)VKyyj ivt* hi- hm?> 1 om&xr^^T-t 

hymmm 1 fc ( 2 ) T'r^XvJfUlU:^?:? h 



(9) 

1 5 

uyxMiiu m$<mmmL. 3 5trc5#o 

[0049] (11*60113) 

( 1 ) riy?? h wsxamia. mi mm-. 2.3 

7 'J 1^-1-7 1. 7 MM 

tf*>fh0. 3M&£«k<;g-£U CO«lfrt&£;#:? 
*WffcA*U rtStegS&HSL RftSilDigU X 
£T&i*L*:„ Zcr&mZ. S^SO-CT'lO^ 10 
4 0T:-C5^S. 5 0iC-C5^ia. 6 0T:T3lt$|g. 7 

o*cx-3^ia!niftL. stc^mr+i o o-c-c2B$ia!ni 

( 2 ) ?yx~?ym ■ mzzco^y?? huyxz^ 
77X-?m&m&ftT. msmo . nor r^^» 

S1ITO8U3. 56MHz. &mg}}2 00 

wt'3 og^fiiar^x^aL^. 

(3) 7? 7 VMS : HifeCTlW (3) T^Lfch' 

-^yy-r ;i^r-b h-M^&o i oa»%r-fe^r-b 20 

hy$i83m It (2) X'TyXvWMLtty??}' 

(4) znu>x*ti#*rcvm2it. ffitLtz®. £ 

[0 0 50] *2fc|gSfcm&tf3T'«4SU::jy?? 
bl^yX«0fii^vSttSrlliS^l<7)3{c*-r*ft-CfF«U 

li. #Hifeeiifc H-ajec*awww-4 moa y? 9 v 30 
u^x^ltv^. zmmn^yttYvy 
xz^LxmttivmmmzmiLtitf. t'cow&fr 

[0051] 







mm 






8X10 3 


2x10* 


MM 


>10 8 


>10* 



40 



[0052] (HiSM4) 

( 1 ) 7-fe-W-fe b&tf>£jft : r-fcf-^T-fe h 
V2. 3gSrl5%T>' ; e-r*}S?Sl OOmlt^Jf 

U i$t':i/i^yy^/i/r*hy-Tyt-T*?§iS 
Wmi g£ 1 0m 1 <9*t38#Lfc«8t§8*iSi« 

tvfz. 

(2) ZiyffhWsXnim: 2-tYv*~sX.+fr 50 
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1 6 

24. 6fi435. x^-P-y^'J^-^^^^yp-h 
0. 4MM8B. ( 1 ) T£*U:T-fcf*7 , -fcM-Mi 

5MSM. -f yroir*'/t-^— ho. 3MfiSB 

ia**3o*c-eio^fa. 4oxrc5i§f§. 50 
x:T5^. 6 0x:r3^ 7 0x:T3^s«L. 
jgt^p* 1 0 ovT2mmmLxn'&£fi&\ 
Amm» nt>tt^mmmxmmL^y^9 h 

uyxmtz. zayvyx^m^^xim^. m?L 

mmi^ mmmtm^^fz. 
[0053] ($mm) 

( 1 ) Ky*/4ArT± hi-hm<7)&tfL : ^yYA)VT 
-bby2. 3g£l 5%7y^:^7*i§?gl OOitilfc 

mmig* 1 om 1 owzmm ttzmmx® 
ommtm. mk-titKyY^our-tYi-hm^ 

(2) ny^^hWyXO^S: 2-bh'odf>-xf- 

Y2A. XiM'y/'J V~ 

Y 0 . ( 1 ) TdlftLteOy'-f /WT-b 

bffi5»ML 4 yrnttfc't-a-jK*-* hO. 3B 

rt&£M*H8l. IKm^OjiL. K£T?§#ttfc, C 
C0f^5r. ig*«f3 0X:T'10^ 4 0-CT5«fH. 
5 0XTT5eia. 6 0°CT'3^S. 7 0T:T*3^HM!i 

u mz±mp*i 0 o"CT2«n^LTS^^ff^ 
tvvyx^wz. zcouyximi^x-mm^. a 

[ 0 0 54 ] mtzmmM48xf5X'imLiz3y?7 
y v yxnwmmzmtfm 1 <r> 3 t^-t^ffiT^fls l 

HS60«i:R-Offl^T'#S$il^3y^^ M-yX$r^ 
LTV^S. %&timcr)ziy-?9Y\syX*miL 

x%immcvtimmzLt:i>K ^wmt^^m^ 

[0055] 
[^3] 
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mm 


mm 5 




3X10 5 


10 s 


MM 


>10 a 


>10 s 





mm 




<10 2 




>10 8 



[0056] mtme) 

( i > t'-/\^>*/4 >ut* h-t-hm>£& ■. mm 

( 2 ) t'-/K>- fUT-t h-hhm<r>m& : * f-^ 

5ftBS?. TVh'x(2, 4— ^f-^Wor-hU 
;P) 0. 2SS35£J:<^U I«MS^'5XS 
SfcfcTiu AS K&&1IDSU 
iSttUc. CiOWfS:. iS*+3 0X:f 1 O^H, 4 0 

tresis 5 0xrc*5isis. 6oxrc3i$is. 7 ox: 
x-3^mmL. gti^m^^ioo^T^iOTn^L 

w9 oaagR&tf ( 2 > x-fmitiinmwBtti om 

( 4 ) iJfflttcDSJS : B^aSSS. JaT«ttfttt£X 

A . : Ulifefll 1 k PU*a*SrCfT->fc. 

[00 57] D. *flgB (Escherichia col 

i) 

fcjflv^ lmlSO^f^lO 3 ^. OXlO«fc& 
Sid fcfWLfc. ( 1 ) - ( 2 ) TIWU ggfttttt 
«Lfcay^^M^^X»»lcJJEBaiin 1 3rA*U 
3 7XTC«*U:. 6tf¥iB&f£ 1 8^fat^0tg«g$:^ 

[0 0 58] $4(cJh£ ( 1 ) ~ ( 3 ) Tfl^Urny 
* ? h lxyXgJgWinffliStt £±iB ( 4 ) OSttiTiHi 

mm t m-cm&x'im zti^y? 9 v wxm 
Lxmftvmmmzm&Lfztf. mmmmmm 

[0059] 



[00603 (Mm7) 

(1) ov?9Y\/>x0m.ii. mi mm-. 2. 2, 

3, 3, 4, 4. 4-^T?7>M-a:/fvkrt??yi-' 
10 5 0«ft&. ( h- 'J^f-z^o*^) >-'J 

/l'7*nt:7l/.x*?yw-r-49SaS&. xfvy/'j3 

? ? y h 0 . 4 yrn tr/i^- 

r-0. 3fi**££STJ:<iR£Ufc. 

Tatwwr*a*M*ai»u 2 8xrr6i5HL 30 
ttc43BL 32nx-3ms. 4 0Tre2esL 5 ox: 

■C2BSBL 60-CT'l. 5m%, &0XrC2t&B* W£ 

1 0 5x:x'2<mmmL. m&*ff~oiz. #£> 

[0061] (2) ay^hl/yXV^ 

-A. . 
Et - 

5XVffi-£§gBrtT\ K££0 . 1 t o r r C0Sm#ffl 
SM>.*MI«13. 5 6MHz, JJC«^J 2 0 0W 
T'3 0»H(Sfir5X-7«St!t. 
- 2 ) 9=7 7 VMS : T-9X-7«ia Ltzay 99YVy 

xiT9 0)^mizimt. 6 ox:, i^ombu w 
30 xmm^T9V)vmi99yhm^-tfi. 

3) ay9 7Vl'yX'\<?>*hy-ycr>&&: T9»lV 
WZ977 VmkLfz^y99V\syXZ1))Vi£i;4 5 

F*S*fciI8IU SKS-fr/v:. ^^-y^^sa? 

o@£fbL/i. 2Mmw$mm ( pH4 > ^fflv^a^ 

( 3 ) UiBttOiiSg : BSfflSffi 

40 vrcr&mizxmmmz'tf^fz. 

7X:. 16~2 4^EI^<kt3ft«8ftL, X43y 
8-10ml|£Bl, 37X:. 1 6-2 4^Si§SLT 

wmti-z. ^««t±i5x:tffi#L. 3smrtt^ffl 

^^ffi : (Escherichia coli) StXHfeX 

K»>$B (Staphylococcus aureus ATCC 6538P) 

>\ tnM&<rmm : zti? tKomgrnyj s y%m 

^fflV\ lmiaOWliSt*^. 0xl0 5 -3. Ox 
50 106fc^J:dfcP»L/i. (1)-(2)TH» 
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[00 6 2] mims) 

(Dnyftv isyxaMte. flJBl mm : ^ 

^^^'JW-h9 5. 71gg£8. h'JIfl/y/'j3- 

*O0. 3MIIJ:<i^U C«S6«i<f?x 10 
SJFifcAfu rtffi£3S8tt. KSlfciiOilU 

TisjtLfc. ;»atj. 3or-ei omm. 4 

0X;T5^HS, 5 0X^51^0. 6 0*CT3l§ia. 7 0 

•c?3«fflUnSfcU jK*dW+iooTrc2i«aw» 

»0>*i8SBc**U 1 h?yffl£eitiK&§lH U 

(3)fiiStt<0)fflS: »6«7kH«0*«6*ffl^ 
fc. 

[0063] (HS60I9) 

( 1 ) 3y^? M^yXOfi-^ SJffl, VM : 2-h 
Ho^f i'X.+A'X f?VU-h97. 7 



siu n&Tmmttz. zcomz. ia*#3otrt'i 30 

0B«g. 40°CX'5&iffl. 5 0X:T*5^ia. 6 0 , CT*3 
BftSL 70*CT3ff»l»L. Jgt^P+lOOiCT 

( 2 ) rjy?? hpyX'MT^l-Hf^fS^- : ftmt 
tty99Yvyx&*v+ry(r)K-x*f-)V\:u*) Ky 
aBKfc&ft& h 'J •> AT*!® L . 5^ 40 

Mrs. vx'umtxsmzitt:. 

[00 64] (Hife^lO) 

(D^y^h uyxcr>n&. vm. mm -. 2,3 

-i/'h Ko^lf ^Tne;W^^'J P-b 7 1 . 7fiS 
SB. M-)V*9W\s-Y27mmt>. xf-^y^Uri 
-/l^'* y U- M Sa^, -f V7nt*/t-*- 
*;Mh0. 3fiftg|5£ J: <ig£U £co£i^!l£#5 

xieretcwu rta^fiasm. m&mmt. x 50 



20 

4otrc5^H. so-c-esusig. 6 0ic-e3B$ia. 7 

OT?C3B5IBHin!RU 5g(C*S8P«t»l 0 0-CT'2B$SSn 
IU a^^H/yXSUfc. Z.<r>vyX*Wii&x- 

(2) 3y^^M^yX^<o4fh-9-ycol£^-: le&fcfll 
7fcH*D:Mfc*fflnfc. 

( 3 ) staeoss^ : 931017 1 mm<?>umm^ 

fz. 

[0065] immii) 

( 1 ) M/yXcoB^ Bf« : 2,3 
->?b KD^TnbVM?? y W-h 6 9 . 9 5fift 

^^-;M^^yw-h2 6fi»SK, x^j&v^ya 
* 7 y lx- M fiftgs. h y ;i/T* 
1***5^3***, 2, 4, 6-hy^f-^y 

^^'7 x -wx7 ^ y***M ho. 05 ffiagp 

-<7)S^^3>^^ huyxmrnzfrnttztfyxm 
sjcarrL. i*iC8ow/cmWE*«5xr*flB^ 

TSEJgl OcmTIO 0#BHBI*£!S»Lfc. »«i 
tty*? M^yXS:tt*4^C©Si$^ a»Lfc», 

(2) ny?7\-vyX'\<r)*YVy<7M£;: mm 

it. 

[0066] OTfc#lltJ50!t:MttS«i«?Se<O|g*S: 

[0067] 
[^5] 



#^ 


mm®. 






7 


2. 0X10 4 


4. 1X10 4 


8 


1. oxio 4 


5. 1X10 3 


9 


<2 0 


<2 0 


10 


<20 


<2 0 


11 


<20 


<2 0 j 



[oo68] i s^mmmmmi^f. 

[0069] (Xttni2) 

( l ) ay*? YvyXffsS^. «JH'h ?5f^ : 2, 
2, 3, 3, 4, 4, A-^rfyfrXuXl-fr*?? 
yi^-H50fift^. ^f-^* (hy^-f^O^r^) 
vy/u:rntVM??yi-'-h4 9fiM35. x^-^yT" 
y 97VU-hO. 7 4 V 7n h°;l^ 

^-*-^*>f h 0 . 3fiftS5£^i&-CJ: < S^L^. 
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2 1 

y-X-mMWt^ymiZimi. 2 8"CT'6l$ig. 
3 0"CT4^H. 3 2XlX'3Vm. 4 0TrC2QBL 5 

oxrc2isiSL 60x:x'i. 5«Sf§L 8 0x:t2^ 
0 5t:T*2i$lfatt»U S^tr-^Jt. 

*ryvyx*Wz. 

(2) ny^^hpyX'vco^o^df^^^S^-: 

yx-?mma.tox\ k^jso . nor ro^na 

M+.fttS«13. 5 6MHz. J5c«m^j2 0 0W 

T3 o #»ar ^xv^ Uc. 

X£ ^ oyl^f x v>*j§?Sfc?Sa 6 0 i^SJD 

[0 0 7 0] (3)m&om%.: MScSISffi 

4 . M?)tg§i : &Ttf«£- . -f-fim. fWgffi-C3 
16~2 4B#r^2:<fci>3ftl8ftU X-fHV 
8~1 Omlfc^ffi. 3 71C. 16~2 4B§Bt§#LT 

Liz. 

: *Bi« (Escherichia coli ) StfUfeX 
K^JSK (Staphylococcus aureus ATCC 6538P) 

SrffltV lm 1 S9ct®&#5. 0X10 6 ~3. OX 
1 O'-fc&t J^ldMlsfc* ( 1 )— ( 2 ) TIBS 
L. m9\mmLtz^y?7 r-^yX£_kfBSiSl m 1 

8i^^)^««^M^»*aA«*T'#m. ast 

[0071] (HSfe0«13) 

d)3^?h kyxoa-^. 4srl fiffie : * ^ 

**7 , Jl'-r-9 6fiS8&. hiJIfUV/ij3-^y 
$■97 U r-4 fiSS8. r V t'X ( 2 . 4 
rffn-HJ*) 0. 2afia$£J:<;&£U 

ml. M^rmmLtz. zmm*. a**3o°cT'i 

OKfia. 4 0 < CT5lBffg. 5 01CT'5IBf!S. 6 0X:-C3 

^S, 7 oxrc'3B#ia!ni&u wzttssf** 1 o oxrc 
2^mmxxm^m^. n^tttzm 

£flJB"JillIU ?y??h)/>Xt:fmUz. 

(2) 3>77 hUyX^co?nt\,'\*is> ; ycr>&'& ■. 

m&m 1 2 tmmojjmtrmvz. 

( 3 ) stattoffllS : Htefiaii2fcP«<7)*ffi^fflv^ 

[0072] mimi4) 

(i) ay^^vvyx<D-s^.mimm: 2-t 



22 



H >-xf-;^ ? ? y V- V 9 6 . 7 SfiSB. xf-V 
y^yn-^S/.X^y^-r^afiSL ^ort^v 

y> i us. v roe*A-#-#^f h o . 3* 
ftmzwmmm. Rgsaiosu mgrmttz. a 

cr&m*. ia*+3 0iCT10Wf^ 4 0TTC5ttia* 
5 0X:T5^ 6 0XrC3l$rl. 7 0X;X'3&mM& 
U 5gt*^r4»l 0 O-CT^^htJn^LTfi^SrtT^ 

10 pyx^#7t„ £^uyX£tt*+TKMS-»i\ tifeftL 

mmtz. mtmcomia^^^fz. 

( 2 > tm&comm ■■ mm 1 2 1 ^«^s«$:fflv% 

fc. 

[oo73] (mmi 5) 

( 1 > ay 99 huyxcoms. mi mm-. 2,3 

-i/t Kpdf^XPf/M^^yW— h70. 711* 
g?. *^)V*99VV-Y2inS&. xf-l^yXyn 
^ ? y P— M SMB. ? n/l^v* ^>-> 1 S 
20 fia. >fV7neA'^-*-#*'( h0. 3Sft^J: 

Sr. S*>t«3 0 , CTl OSfS. 4 0XrT'5B#ia. 5 0X3 
6 0*C"C3I^S. 7 0"C-C3^ra3uHfeL. sE 

1 0 ox:T2^)smxxm^in^\ a 
mmz. %hixmzmmx.L. ay??vvyx 
zmtz. zcD]syxzmvt*x'B®2-£. mftttztk. 
tmimfcizmm Lx 0r^s^«*^-s* s t RiSf 

30 ( 2 > Katt^ss : mm 1 2 1 mm.cr>^m^m\ 

[0074] (HSSM16) 

( 1 ) ny?? hvyxwfi^ mi mm-. 2.3 

-i^b Kadfv-XDe/M^^y U-N68. 9 

* 7 y m s«SP> h y x^y y>f /i^r-b 
b^-h^^'Asfis^ ^o^df^yiasa. 

2. 4, 6 - h 'J yKyV-f ;l^y 7i^*X7 

yxjmfuzfmiiztfyxwmizmrL. ztuzsow 

/cmiSE*«5yT5-fflV^TSEI5tl OcmT'l 00^ 
H^^SrSSItL^. #^>n^3y^^r-UyX5rtifoK 

( 2 ) m&com%. mm 1 2 1 ^aw^asffl^ 

[0075] (Htl«17) 
50 ( 1 ) \z.-)V7 D;l/^df ^i^yiO^ : 9 o/U^Jf ^ 
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( 2 ) rjy?? h \s>X<7)m$. Wffl. : 2.3 
->-'t Fn*ri'7X3&\sX99 0U-h7 0. 711 

-A3** t=JW cM^* yy 

y i -f yrpK*-;M-*M ho. 311 
areaxm, au^^OjgL. xsmssu:. <r<o 

tJW£, iB*4>3 0 , €t v l Oam. 4 0^5^0. 5 
0X:-C5fifra. 6 0*CT3^ 7 0X:T'3IS?HSM* 
U Sgfc*§v*P<r* 1 0 0-CT'2l^ilifeLTa^S:ff^ 

( 3 ) fifflttOfFffiff : S3fefll 1 2 fc P«cO*ffi?rfflV^ 

fc. 

[0076] yriz&mmmcoimm&<m?i$k$:^. 
mwz&^T. rmti km ext. mmmi 2R 

yxz^Lx^z. 

[0077] 
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mm 










12 


< 20 


< 20 


13 


< 20 


< 20 


14 


< 20 


< 20 


15 


< 20 


< 20 


16 


< 20 


< 20 


17 


< 20 


< 20 




> 10 s 


> 10 8 




> 10 8 


> 10 s i 




> 10 s 


> 10 8 




> 10 8 


> 10 8 


SJB16 


> 10 8 


> 10 8 


M17 


> 10 s 


> 10 8 



[0078] mmim 1 sms&mmm*?. 

[0079] (mmmis) 

( i > ay?? vvyxcnm,. mi mm-. 2, 

2, 3. 3. 4, 4, 4 -^.79 y>\s*u7+)l>* 99 
KU—h5 0&tgL Mrfi/V (MM^/Pv-odfv) 
y U^rahVM 99VU-h4 9ft»gf. xf-k 
Vn-n,i?*?9*)v-vo. 7SMSB. t-Xf-yi^ 
-tfdfi^T^-bO. 3a»S5SrSia-C-J:<S^ 



hD-7-TiaS0J»-tSia*<tfcS»L. 2 81CT'6 
3 0T:T'4l$fg. 3 2°C-C3^. 40X1X2^ 
5QX:?2mffl. 60T;T-1. 5^3. 80XIX'2 

mm. mz*m?*i o 5VT2immu mtn 

ay?9hPyXi%tz. 
( 2 ) ay 99 YVyX^\<n^9 9 V y><7)*££ : 
1 ) 9 V i?yff)Wkx.^Mt : x? ? y ^*y £3 ^ 
10 -fbK#£ftffl$-ti\ Xr-^SSrTk&aicBBiL*:. 
2 ) 7yX-?^M : mzZ.C0ny99 hVyXi^ 7 

7x-?m&mm\ Mmgo. iter mmm® 
m.wmma3. 56mh Zs jscw^oow 

•C3 O&igffiST^X^UiU:. 

3) 3y?7huyX^ox??'ji/y<^£- : ue 

vSttfcn y * 9 vvyx*m.+>v3i9 9*> ayizmst 
y^r-^yx^fc. 

[0080] ( 3 ) iffltt^IW : SHaSlsas 
7X:. l6~2 4i^a^=5r<tfc3ftil8ftL. y>fay 

8~10ml(C^lt. 3 7-C. 1 6-2 4^H^»LT 

O. : (Escherichia coli ) 

H^«S (Staphylococcus aureus ATCC 6538P) 

lm 1 3D<0l8fc&*5. 0X10 3 ~3. OX 
30 lOst^Sidfc^Lfc. (1)~(2)TH8 

L. ^h^Mlit^3y ; ?7M^yx^±affl?simi 

m$i¥W&m ( 3 7x\ 2 as) tci oa^tfc. 
[oo8i] (HiS0ii9) 

( 1 ) rjy?? M^yxcofi^. fljgij, 9fg : *1-1V 
*99VU- h96**gf!. b'Jxf-W-y^'Jrj-;^' 

^^^';w-h4a»^. rvb'* (2, 4-^^w 

40 Apoxh»J;W) 0. 2aftg?5rJ;<a^L. ^«0S^- 

iiL. s^T^lt^. i^i^s^. ia*4>3ox:-C'i 

0^S. 4 0T;T-5I$H. 5 0x:t-5^. 6 0X:T3 
^ 7 0VX'3\mtfmi. JgfcMWP* 1 0 0-CT' 
2i$ISJni»L-C«-&£?T$rv\ A#$r#^. #^>iT^» 
^ittniL. ny^^M^yXSrf^L^o 

(2) ny^hkyX^x^'j^'ycT)!^: x 
^^yy'ytcH^-fbKSSr^ffl^^ xh4fvas:*ie 
mzmmitz. mzmit*miz£r)7m&zm®?tz 

50 ffiet2->'W 9-r^»Jv ! yy'rsy 
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btty??h\syX&nt:. 2-M Ko*^-6. 
9 -r ?>J 5>f5>7 5 >-S:Stt^3 ? Kl^XfcR 
j££*6C:fcfcJ: Ox-r/HS-^tJ: OlsyXlzZtHS 
«H&fcKfc;*;h^2o<DT$/g£*S«?'K 

( 3 ) rnmmm ■. mm 1 8 1 p«<7)*&£ffl^ 

it. 

[0082] (Hte^20) 

(D6, 9-yrsy-2-r^'j^v^^xf-^>- 
(2-h*^odf>— 6. g-r^ys^vrsy ) 

1 ) x??y^>£3<7efc*£fftfl§H*\ 2-b Ko 
^-6. 9 -TWJy ; JT 5 yfcLfc. 

2) ;tofUy^-*^-^ K£fttlJ3-£/S-b Ko 
3fS-xf-/P 6, 9-^*7$ /-2-T9 V is-lV x 

3 ) BJlRfitTTBbkL. 6. 9-xTS/-2-T^ 
(2)3^?h PyX?*3\ fljfiij. IBM : 2-b 

y a-)WJ* v— h x? ? y i m 

n8£9X3&. KSteSDSEU C 
cOtmSr. iS*+3 OXTCl OSftg. 4 0Tr?55RL 
5 0!CT5^. 6 0X:-C3^ 7 0T?C3BSIffiWR 
U Mfc*^* 1 0 O^T^^BflH^LTS^ff^ 

( 3 j titffltOW ft : 1 8 1 H«0*S6t ffl^ 

[0083] (HJS0I21) 

(1) 6, 9-yT5y-2-T^'J>'V^^xf-Uy 

1 ) x??yi;yfc3^^S£ffrB3-£. 2-bKo 
*^-6, 9-T?V : Jy : JT$ytLtz. 

2 ) ZtHZ-f- h 'J S K#fcTT'S^ ^;H£igS:ft 
ffl$it6, 9-vr5/-2-r^y^V^>'Xf-P>' 

(2) 3>^? YVyXaym.^. <ffi<\. Wm: 2,3 
-yh Ko^v-XobVM??'.;!— K7 0. 7ff 
SB. ^;kX??'JP-K2 7fift&. xfl/y/>j3 
-;W^^7yi^-hlfiftg?, 6, 9-vT57-2 

-T7 y ^v^f yifpy i mass. 4 vrot^t- 

#-*;Mh0. 3Sfi&£<l:<&l=fU <! 
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U S^TiSSU:. Z\<rym*. ffl**3 0X:-C1 0 
B$ffl. 4 0'CT'5I$IIL 5 0XrC5«BL 6 0TTC3B* 
ISL 7 0rf3^mi3fct. j|(3^jP4«l 0 0r"C2 

mmrt. z\y?9vvyx&mz. zcouyxzn 
wx-mmzit. mtbfztk. zmmMzmtLx. 
mm.m.**%ithtmmz, m&mrmmfa&a 

< 3 ) tm^mm ■. m&m 2 8 1 mm^umm^ 
10 £. 

[0084] (HSt0922) 

(D6, 9-^'Tsy-2-r^y>-VJf^x^y 

1 ) x?? y ityiz3Wt*.m£ttm-tt. 2-b Ho 
dr^6, 9-r^y^'yvrsyt Lfc. 

2) iiltCTbf-W-y^XSrf^ffl$*6, 9-y'7$y 
-2-7? 'J vV*>-x?-b-y2:£jftUt. 

(2) ny^^hUyXtoa^ fijgL Sfg: 2, 3 
-ytHD^fyrottM^^'J U-K6 8. 9 5SS 

20 SB. *1-)V*79Vl<-Y29nM&. xfW>/ij3 
-/I^^UU-Mffla. 6. 9-VTS/-2 
-7? 'J S'V^rvXf-l^yifiM^ 2. 4, 6-K'J 

^f*W-f)i^; -< y^-^-f ko . 

^7XSS(c?gTL, «I*l.fc8 OW/c mSS*«7 
yXSrffl^-Cffilill OcmtlO 0#S^^tl$:!S«L 
tz. nt>tv?zziy9? bU.yX£.WIi#TmmZit, tic 

( 3 ) fifflttcoff ft : HiSW 3 0 1 l^aiW^S^IBt ^ 
[00853 (mim23) 

(D6. 9-vT5y-2-r^y^Vdf>-x^wy 

ns6^2 1 tmm?>imx'itr-?fz. 
( 2 ) yvyxnms. wj, we : ^f-^ 

>JI/-Mm 2-bKo^i/xf-;M^^yw- 
K8 3. 7BS3B, N. N-v^^T^y^T5Kl 

40 oii*is!, 6. 9-^*rsy-2-r^y> r y^>-x^ 
m.m£<&&i. zoM^mztfyxmmzMx. 

rtgS^^SfflS. imZm< r )&L. M£T®3Lfz. z 
nW&Z. ffl7K4«30t:T-l omm. 4 0X;-C5«H. 
5 0°CT5^, 6 0°C"C3^IS, 7 0"C-C3^SSlffi 
L. St^^iP+l OO^t^^SJn^L-Cfi^tT^ 

vyxmtz. zoisyxzmi'PX'Bmmt. mi 
so ibii$k. *aj*«»aj*^is$*fc. 
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( 3 ) fitattoiw : mmm i 8 1 mmoumzm^ 

tz. 

[0086] (Hi£fl|24) 

(1) 6, 9-^75 /- 2 -7? 'J y/^yXf l^y 
c^fiE : HiSB»l2 1 fc P«0>*2cC&JS W;. 

(2) 6, 9->-'rSy-2-T^ , J>-V^^xf-ky 

*f-JM**yp-b94. 8fii^. 
6. 9-^*7$/- 2-7? y^V*vX^y5»ft 
95. TVt'X (2, 4-vVf7l"'NVnxh»J/lO 0. 
2a*«£J:<£-£U Z\<r>^m^y9^YVyX 10 
g&O&SKAfu rtiaJSr^^SSi. B&^SrtsDilU 

Msrmmuz. zcr^^ 7 onx-imsmt. h 

^>5^a : Aflilil (Escherichia coli ) 

'\ mm^wm-. mz%mx4 3y%®t:m^. 1 

mlii9<D«»#10 3 ~3. Oxlo^tSrSidtfl 20 
ILt. ( 1 ) - ( 2 ) THRU 5^|gi«Mt*:3y 
* 9 b UyX^ZlSmm 1 m 1 £A*U 3 7XTCfil 

im*x-mm, mmzsmm® (mmit^m. mm 
mmm lizm&wtmBi < 3 71c, 20 

[0087] (HSS^25) 

(1) 6, 9->'*T5y-2-r^U^V^xX^>' — [0091] 

OS®. : mmm2 0 1 mmzfftiz. [*8 ] 

(2) 6, 9-y7Sy-2-7^'JyV^xfl.y 30 

yf-;^^^'JI^-h94. 8SS3L 
6, 9-v : T5y-2-T^ , J>'V4f>'X^y5fiM 

TVt'X (2, A-i?*+A>rtVU- VV)l<) 0. 
2BfiaS£J:<S£-U ^&£^£#7XS!£t<g£A 

fc. «r %**7 onx-imsumt. jetcA 

(3) $m&ay?9YVyXW!li<Wm: JfJxf 40 

i^y 9 oa«a5Ri/ ( 2 ) rfWLfc«t»tt»*i oa 

( 4 ) tm&V>m%. : HlfeCT 2 4 t ft o 

tz. 

[0088] (itmil8) 

( 1 ) M^:xXtf)S£\ «JH'J. i5f® : 2,3 

-yt Fo^TotVM^UU-r^O. 7Mfi 
SB. ^f-;M^^UU-h27fifiX xf-i^y^u^ 
-^^'^ ? 7 'J U- M x? 7 »J i^y 1 MM. 50 
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V7nt^<-*-*W r-0. 3ttfiSP£J:< 
l&*>f 3 0-CT'l OlSf^. 4 0iCT'5l§ia. 5 0XTC5 

eo-CT'S^. 7 ox;z'3temM&L. Hfc* 

§yF4>l 0 0TTC2l&ia«RLTS££fT$tk\ A8£ 

$m*izmmtx. mzMmAi&zit&tmmz. ® 
( 3 ) aMttw^i : msm 1 8 1 mmnnmm^ 

tz. 

[oo89] m\,z^mmm\mmcn^M^^M 

[0 090] % s 
[^7] 



# '/ 








18 


<2 0 


<2 0 


19 


<2 0 


20 


20 


<2 0 


<2 0 


21 


<2 0 


<2 0 


22 


<2 0 


<2 0 


23 


<2 0 


<2 0 




> 10 s 


> 10 s 



mm 
#^ 




AM 




24 
25 


< 20 

< 20 


< 20 

< 20 


2tas 


> 10 s 

> 10 a 


> 10 s 

> 10 a 



[0092] SS*lifiU¥ 1 8l«gf*<0S#ffia5r*-r. 

*tz. m&m24^2 5iztemmik\i. tmmm 
Z-f. zmtmiz^ifzayi?? huyx&xvziy? 

9 h)syX®%£Z1x?KmMLX®liicr)^mW&L 
tz. ^-rtuvziy?? h\syxfrt>i>3y??h\/yx 

3\ mmiz^Ltzay??Y\syxfr^m&imb 

htifz. 

[0093] (HSfcfiai26) 

( l ) ay?? vvyXcrms. mi : 2 , 2 , 
3. 3, 4, 4, 4-^r^7;Pjroyf-;^^^'J^ 
-r-50Sft&K hU^^/P [2- [hiJiKi/yy 



(16) 
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•J ^ <f-)Vi/U*i/ ) : s 0 )VTu bVM ? ? »J V- r- 4 4 
Sftg^ Xfl/y/'Jn-A-^^^iJW- r-0. 7S 

4 yrobvi^-#-#;M bo. 

U 2 8 < C-C6I$IS. 3 0X:T4^fia. 3 2TTC3I$ 
0. 4 0X:-C2^. 5 0*CT2«fS. 6 0"CT'l. 5 
^ 80XTC2lBHg. HfcM^+l 0 5XrC2BSig 

u mi mmk^yfvvvyxzwz. 

(2)ttBttatt£: ffigtSS^ 

4 . »Otg§t : fclT?>«£ . Ztl?tl. fWgJftT'3 
7T\ 16-2 4lSF^>5r<fct,3ft«ftL. 
8-10ml(m 3 7°C. 1 6~2 4BSK*&*LT 

Ufc. 

: *B§« (Escherichia coli ) StflttfeX 
W&M (Staphylococcus aureus ATCC 6538P) 

lml^O^S&a^. oxio 5 — 3. Ox 
10»fc«rftJ:dt=iWLfc. (l)~(2)-C1«g 
U ^HKasaLfcny?? r-l^Xfc.tfaSiSl m 1 
(CSS L . 3 7X;fffi# Lti . 0 «5fiaw 1 

mwmmmk otc. 2 am) izx oaiseu:. 
[oo94] mmm27) 

( 1 ) b'^l^y-b' h -*7 : «fl^ V-tf r-^ 
*7Mz 7 -y €*^*fiR£TT 2 - 9 u/l^x? 

X&fcKy^h-V&lzt'-timZ&^ltt:. 

(2)a>*?v vvx<m&. mi mm ■. * 

X99VU-h90. h'jxf-ky^'jn- 

fi*&. TVb'X (2, 4— ^f-^Al^o^M;^) 
0. 2Sig|S£J:<^U i^^)?:^xfS^g 

Itz. Z<mffi$:. ffl*+3 0 , C'Cl ofiHa. 4ox:t 
5«fS. 5 0"CT5iefH, 6 0"CT3I§IS. 7 0X:T'3 

i^raan»L, jgt*^+i oot:-c2i^Mit-ca 

r-WVXSrfmU:. 

[0095] (.mmm2s) 

( l ) \:->v«~yy : )Va~'7A<ry*ifo : mt<y^fU 
a-^Mzy yit*vmtF£TX'2-?n>\,*7S->U 
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ZitX&itO-fm -V&vXy-eymiz t~)VmZ 

( 2 ) ny?? M^yx^a^, mi mm-. 2-t 

h'a^^xf-y^^^'ju-h9 2. 7MSSP, x^ 
0. 3MftateJ:<&£U ^Sl^^tf^xSJm 

io Lfc. ctot^Sr, &*4>3 oxrei osftg, 4 o-ct- 

51519. 5 0r-C5BfS, 6 0X:T'3^ 7 0^3 
BSia&lSfcU St^r+1 0 0rf2I^Ju1SiLTa 

( 3 ) stHtt^aajg : m&sm. mm2 etmm 

izfi^tz. 

[0 096] (136012 9) 
20 ( 1 ) b'-^y-fe? r- -7A<^)£ : ^01) 2 7 fc PF 

(2)3^^ vvyxcrm^, mi mm-. 2,3 

-yhKD^fy7oeyM^? , Jl/-170. 7JUI 
gp. ^f-^^^'Jl^-h2 5Sg^ xf-l^y^Un 

1 fiftg?, b'~ b* b — 
3JtSSS, V7nt/Wt-*--t^^ hO. 3fiS& 
^i<S^L. ^c7)S-^^*7Xi^t«(cAix. 1*195 

^STs ffl7K+3 0 , CT*10^ 4 0X:t'5^ 5 0 

30 •ct*5^®. 6o*ct-3^h. i ox.x'3nwm^. 

Mt^F+1 0 O-CT^H^m^LTS^ffSrVV 

x^#t. ^vyx^m^x-wsmt. m&Lt: 
tm&tutozim tx . mfc&wmz $ e& t m 

( 3 ) fit»tt<08!l5g : ^tffl^ffi. »60<12 6 tm® 
IZ'tf-itz. 

[0097], (rnm^o) 

( i > t'zz)u<y-e h -v&W'&tfL : mmm 27 tm 
40 mizftitz. 

( 2 ) ny^^ huyxwns. ml mm -. 2.3 

-i^'b Ho4r^7-ob"/^^^'JU-h6 8. 9 5Sft 
gp, ^^-/^^^UI/-h2 6SS^ Xfl/y/'j3 

4fi»S?, 2, 4, 6-h^f;Ky/^^'7i- 
-f y^-9--f K0. 0 5fi*lSS$:J:<^L. 

y99buyxmitzimLtztf7xmmizmrL. z 

tHZ8 OW/c mgE*^7yX5rffl^TSgi 10cm 

50 no ovmm&m&tit:. Htta&y*? 



(17) 
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mix. i*%A<r)®*&z-it ztmmz. mammm 
( 3 > m&omg. : awae. mmm 2etmm 
[0098] (mtm3i) 

( i > ?y??h wx<rm&. mi mm-. 2,3 

;^M??'Jl--h2 5fiMS&. xf-^y^'Jn 
* ? 'J v- M fi4&. 4 vrnw/^*- 10 
#jM hO. 3Sfi^J:<^L. £<9M#Bj£#5 
xS^fcAtu rt^^HSi. KftfctSOSU n 
ZcD$m*. ia*+3 0 , CTl O^S. 
4 0trC5«HL 5 0*CC5«WL 6 0^3^. 7 
OiCT'3BmW*U St*$yp*l 0 0-CT'2Sfl39n 

( 2 ) 7*7X-?®a : dtiZZ<7)Zl>?7hl>>X£. 
r5X-7H^grtT. K^JSO. 1 1 o r r<0S»» 
B«#. Jfc«ra»iai3. 56MHz. JSc«m*200 20 
WT'3 omHSMT? X^fmUz. 

O) y^wns: T^xiymXsttvfjw 
>x$&fcK>-f)],a-*rj»mmzmmi. eom 
msfmt. vvximw&.^v j f)\s^-*7i±*7y 

(4 ) mm&x/mta, znisyxzwifbTBmzik. 
mitz&. imateMzmmix. mzmowtzz 

ithtm&ft. mtismmiii&mtiZtt.. •-■ -■- 

( 5 > 8tStt<o«!i£ : mmm*. mm 2 6tm® 

izftit:. 30 
[0099] (HJS0II32) 

( 1 ) \i-)v^y^h-^^<^^. : mm3 7 tm 

Wizft-ofz. 

(2) ?>9?v wxams. mm. mm * +)v 

/lo^^yu-MSfiS?. b'^;^y-fe'h-»>A5 
TVb'X (2, 4-^^/^NVo^Mj;l') 
0. 2SSSB£J:<^£U ^S^tft^'^gM^ 

Lfc. .rc^i^ iB7K+3 0x:-ci omffl. 4orr 40 

5SfS, 5 0trt'5B$IS. 6 0*CT3I$ISL 7 0'CT'3 
^HiD^U Ht*^+l 0 0lCrC2l«HMRl/ai 

[0 100] (3)Mtt3y??M/yX»)^ 
K : ,-i?'jxf-^y9 Ofift^RV ( 2 ) Tf13?Lfctn; 

att»*iosfta5$-j:<^L. staii^u 3^ 

?M^yX£§|£fmU:. 

( 4 ) wmcomsL : mimm;. armmt^x 50 
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mmmzfiit:. 

4 . mwtsm : mmm 2 e t mmnm-Tft-oiz. 

O. 8&IiS ■ ^JiS (Escherichia coli) 

£fl]V\ lmiaO«0«St*U0 3 — 3. 0xl0 4 fc& 

zxoizmmitz. (i)^(2)xwmi.mmm 

mitzayf? hvyX§3St±fe«&i m 1 £Ait. 
3 7Xrt'«#U:. fiMft&l 8i^S^)^S?«^ 

mm^mimfcxmtik. M&mszmm® (^ah^ 
as, «*ag9g«) zmtizigm-fflgmi (37 

[0101] (U#$g26) 

( 1 ) ny?? hWXoS£ s «JB!k flfg : 2,3 
-yh HnJf j/rnt^ 'J 7 0.. 7ttft 
g?. ^^-;^^^yu-h2 5SftS. xfiwy^yn 

-/ks^ ? 9 >J V- hi MM®, igft'vy-t? h-^A 3 

mass. ^y«iE*rt-*-#w M). 3aas?^ 
mmw&. m&mMt. ngrmifz. zcvm 

ia**3 0X:T'l O^S. 4 0t:-C5Wf^ 5 0*C 
X'5mS. 6 0'CT'3^ 7 0-CT'3^ia»L. W 
fcr^P* 1 0 O^T^i^lSMilLTa^ff^iK A 
#^n^^TOJjDIt. ny^^M^yx 

( 2 ) is^ttcojis : aaaa^a. mmm26tmm 

lzfi~?tz. - - 

[0102] vmz&mmmitmftcr&mm&eM 

[0103] 
[*9] 



#^ 




mm 




26 
27 
28 
29 
30 
31 


< 20 

< 20 

< 20 

< 20 

< 20 

< 20 


< 20 

< 20 

< 20 

< 20 

< 20 

< 20 




J«26 
M27 
•J828 
JB29 
J«30 
M31 


> 10 a 

> 10 s 

> 10 s 

> 10 8 

> 10 s 

> 10 8 


> 10 8 

> 10 8 

> 10 s 

> 10 s 

> 10 8 

> 10 8 




10 6 


10 s 



[0 104] 

laioi 



(18) 
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mm 








32 


< 20 


< 20 




> 10 s 


> 10 a 



[0105] mmtwfr i 8 ms^m^mm^. 

mm 2 6-3 0 WWtittflli: 
1 0 1 0 6 ] 9mmiz*Lti ay 99 h uyxaxxs? 

y?? huyx®m*ti-?ti?mLxmiii<7)&mzv& 



10 
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yx^frhi>immm<r>®n8im.ztvbi)^tz. 

[0107] 

<7>m. ^Y+rymfzcDwrnw. vyr-Ywmw. 

ftuztviv^isity. T?V*JyRVZ<r)m$ft. % 
frX'i>*??v : Jy. m/izmmmry^-^Am. & 

&®£gr£$-e3 £ t fcJ: 95JH(£*»fc Off*. * h'ag 

*mt^v ai«^v^=5r«-\ fitatt^^aj 

?y??vvyxmmw&. ayftvvyxm 
mm%. xa. ?y99h)syxmm\ ■ mm ■ m 



(31) fS5fete5gS-t ^S¥4-11856 

(32) g5fcB ¥4(1992) 1JI27B 

(33) g5tH±3gffl H* ( J P ) 

(31) ffi5fe«±5gS^ *#g|¥4-11857 

(32) ®5fcH ¥4(1992) 1J127B 

(33) H5fc«±3iffl H* ( J P ) 



(72)SSBB# ASfi 

ftffftiil6rU^«3Ta 3#5-^-fc4 

(72)fgHH£ fi± Ei* 



